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As advances in technology allowed national and state education assessments to be
administered digitally, many school districts transitioned to computer-based instructional
programs and assessments to improve student achievement and better prepare students
for high-stakes computerized assessments. One such rural public school district in
Mississippi implemented a supplemental web-based instructional program, i-Ready, for
the first time in the 2017-2018 school year. The purpose of this study was (a) to
investigate the effects of the i-Ready program on student achievement in Grades 4 – 5
reading/language arts and mathematics and (b) to determine if there were significant
differences in growth (from pretest to posttest) among performance levels of students in
Grades 4 – 5 on the 2017 state assessment in reading/language arts and mathematics.
A quantitative research design using existing data was used to conduct the study,
and the paired-samples t-test provided the primary means of analysis for research
questions one and two to determine the effect of the i-Ready program on student
achievement. The one-way analysis of variance (ANOVA) was used as the primary

means of analysis for research questions three and four to determine if there were
significant differences in growth among students across Performance Levels 1 – 5.
The results from the research study showed the i-Ready program had a positive
impact on student achievement in reading and math for Grades 4 – 5. No statistically
significant differences were found in student growth among the performance level groups
indicating all students were impacted by the program.
Recommendations for future research include: (a) conducting longitudinal studies
to determine long-term effects of participation in the i-Ready program, (b) analyzing
methods of implementation by classroom teachers, (c) measuring i-Ready’s predictability
of proficiency and growth on state assessments, and (d) conducting studies of other
online instructional programs using control groups.
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CHAPTER I
INTRODUCTION
The pressure of using high-stakes testing as a tool for accountability in schools
has remained a critical issue in public education (Kiriakidis & Johnson, 2015; Martindale,
Pearson, Curda, & Pilcher, 2005; Shapiro & Gebhardt, 2012). For example, a major goal
of the federal No Child Left Behind Act (NCLB) of 2001 was that all students be tested
for proficiency in reading and math (NCLB, 2002). The Every Student Succeeds Act
(ESSA) of 2015 replaced the NCLB legislation, and like NCLB, ESSA continues to hold
all students to high academic standards and continues to require all students in Grades 3 –
11 to test for proficiency in reading and mathematics (ESSA, 2015). Each state must
measure and monitor its yearly progress towards student proficiency (ESSA, 2015).
Along with measuring and monitoring yearly student proficiency, recent
developments in technologies allowed states to provide computerized test administration,
scoring, and reporting (Executive Office of the President, 2015). For the first time in
2017, the National Assessment of Educational Progress (NAEP) was administered to
students in Grades 4 and 8 across the nation as a digitally based assessment for reading
and mathematics. Students were assessed on tablets with attached keyboards and digital
tools such as an onscreen calculator and digital scratchpad (NAEP, 2017). Scores of
school districts and schools implemented supplemental web-based instructional programs
and/or assessments to better prepare students for computerized state assessments as well
1

as utilized immediate student data throughout the school year to make instructional
changes (Martindale et al., 2005). As a result of these educational efforts to utilize
modern digital technologies for teaching and learning, twenty million more students had
access to high-speed Internet in 2015 when compared to 2008. Further, 77% of school
districts met minimum standards for high-speed Internet in 2015 compared to 30% in
2013 (Executive Office of the President, 2015).
In general, the majority of the schools focused on Internet use and web-based
instructional programs to influence achievement in reading/language arts and
mathematics (Sundeen & Sundeen, 2017). Accordingly, school leaders sought to know
which specific programs were effective in improving student achievement (Slavin &
Lake, 2008). While many studies of web-based instructional programs found positive
effects on increased student achievement (Chambers et al., 2011; Cole & Hilliard, 2006;
Curriculum Associates, 2017a, 2017b, 2017c; Kiriakidis & Johnson, 2015; Kuhn &
Holling, 2014; Martindale et al., 2005; Wu, Kuo, & Wang, 2017), the extant literature
was sparse on many of the programs available to educators. The strength of web-based
instructional programs lies in the diagnosis of students’ levels of performance and in the
tailored instruction for their individual needs, which is meaningful since most web-based
instruction provides a supplemental approach, occupying only 60 to 90 minutes per week
of reading and mathematics instructional time (Slavin & Lake, 2008). One such webbased supplemental instructional program, i-Ready, includes reading and math
assessments that mirror the rigor and blueprint of state assessments as well as instruction
individualized to meet the needs of each student (Curriculum Associates, 2015).

2

Effective reading and mathematics programs are important for children of all
backgrounds, particularly for the disadvantaged and minority children who mainly
depend on school to achieve success (Chambers et al., 2011). Scholars stressed that the
mathematics performance of America’s public school students does not justify
complacency, arguing schools serving many students at risk need more effective
programs (Slavin & Lake, 2008). Fortunately, Title I federal funding to public schools as
part of the 1965 Elementary and Secondary Education Act (ESEA) is committed to
narrowing the gap between underachieving low-income students and their middle-class
peers (Suppes, Liang, Macken, & Flickinger, 2014). Because the success of all students is
extremely important, programs that have the potential of providing a strong and lasting
impact on the success of struggling students should be evaluated (Chambers et al., 2011).
Statement of the Problem
Student assessments showed that improvements are needed in all areas of reading,
writing, mathematics, science, and history/geography (NAEP, 2015). The United States
Department of Education’s NAEP data provide nationally representative assessments in
these content areas to assess proficiency levels of America’s public school students in
grades four, eight, and twelve (NAEP, 2015). There are three achievement levels for each
grade-level assessed by NAEP: Basic, Proficient, and Advanced. The Basic level
signifies that a student has limited mastery of prerequisite knowledge and skills that are
necessary for proficiency at each grade. The Proficient level denotes a student’s solid
academic performance of demonstrating mastery of subject-matter and demonstrating
analytical skills and the ability to apply knowledge to real-world situations. The

3

Advanced level represents a student’s superior performance at each grade level assessed
(NCES, 2012).
According to NAEP (2015), results indicated the majority of students in the
nation are not meeting the proficiency standard. On the reading assessment, the results of
the 2015 NAEP assessment indicated that only 36% of fourth graders and only 34% of
eighth graders scored Proficient or Advanced. While there was no significant difference
in the percentage of fourth graders scoring proficient or above between the 2013 and
2015 NAEP assessments, the percentage of eighth graders scoring at or above proficiency
declined by two percentage points (NAEP, 2015). The most recent results on the 2017
NAEP assessment showed no significant difference on fourth grade reading scores
compared to 2015 but showed a gain of one percentage point on eighth grade reading
scores, from 34% to 35% proficiency (NAEP, 2017). On the mathematics assessment in
2015, results indicated that only 40% of fourth graders and 33% of eighth graders scored
proficient or above, a decline of two percentage points from the 2013 NAEP mathematics
assessments for both fourth and eighth graders (NAEP, 2015). Results of the 2017 NAEP
mathematics assessment showed no significant difference in mathematics scores between
the 2015 and 2017 assessments for fourth and eighth graders. Overall, lower-performing
students remained flat or showed only a slight improvement (NAEP, 2017).
The NAEP data for the state of Mississippi were even more dramatic. Mississippi
ranked among the lowest-performing states in terms of student achievement in 2015, with
Mississippi’s students scoring higher than only one state in reading performance and
higher than only three states in mathematics (NAEP, 2015). For the 2015 reading
assessment, NAEP results for Mississippi students indicated that only 26% of fourth
4

graders and only 20% of eighth graders performed proficient or above (NAEP, 2015).
The 2015 data showed a five percent increase in the reading performance of fourth
graders but no significant difference in the reading performance of eighth graders from
the 2013 results. On the other hand, the 2017 NAEP data indicated slight increases with
28% of fourth graders and 25% of eighth graders performing proficient or above in
reading. For the 2015 NAEP mathematics assessment, results for Mississippi indicated
that only 30% of fourth graders and 22% of eighth graders scored proficient or above
(NAEP, 2015). There was no significant change for fourth or eighth graders from the
2013 results (NAEP, 2015). Similarly, there was no significant change from 2015 to 2017
on the NAEP mathematics assessments. Results indicated only 31% of fourth graders and
22% of eighth graders scored proficient or above in mathematics (NAEP, 2017). As
evidenced by these findings, the need for improvements in student achievement is
affirmed for the nation in general and Mississippi specifically.
In addition to the NAEP data, the Mississippi Department of Education (MDE)
state accountability data showed low performance among students across the state of
Mississippi (MDE, 2017). In particular, the accountability data from a selected public
school district in the state of Mississippi were found to be most troubling (MDE, 2017a).
The selected public school district was comprised of three schools (elementary, middle,
and high) with a combined enrollment of over 3000 students (Student Administration
Manager [SAM], 2017). The elementary school contained grades pre-kindergarten
through fifth grade with the largest enrollment of the district’s three schools,
approximately 1500 students (SAM, 2017).
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The Mississippi Statewide Accountability System
The Mississippi Statewide Accountability System was created to provide state,
local, and school level performance measures on an annual basis (MDE, 2017b). Five
performance levels were generated to make up the Mississippi Statewide Accountability
System with letter designations of A, B, C, D, and F, with associated cut scores to
differentiate each level of performance (MDE, 2017b). In 2017, the Mississippi Statewide
Accountability System reported 88 (60.3%) of 146 public school districts and 502
(57.2%) of 877 public schools in Mississippi received a C, D, or F accountability rating
(MDE, 2017a).
The Mississippi Statewide Accountability System for elementary schools includes
seven components, each worth 100 points, measuring proficiency for math, reading, and
science for all students and measuring academic growth in reading and math for all
students as well as the bottom 25% of students (MDE, 2017a). Scores from the seven
components are combined to give the school its total score and corresponding
accountability rating (Parents’ Campaign, 2016). Critical components of the
accountability system are the growth components, since over half (400 out of the 700) of
the possible points earned in the accountability model for elementary schools comes from
the growth components (Parents’ Campaign, 2016). Of the 700 possible points on the
Mississippi Statewide Accountability System, the elementary school earned 121 points
out of the 300 possible points for proficiency and 225 points out of the possible 400
points for growth (346 total points out of a possible 700 points) in 2017 (MDE, 2017a).
There was a decrease of 66 total points from 2016 to 2017 with the majority decline in
points for growth (MDE, 2017a).
6

Another major assessment in Mississippi included the Partnership for Assessment
of Readiness for College and Careers (PARCC). PARCC was Mississippi’s state
assessment for 2015, and the Mississippi Academic Assessment Program (MAAP) was
the state assessment for 2016 and 2017. Table 1 provides a display of PARCC and
MAAP reading/language assessment data for students in Grades 3 – 5 for 2015 – 2017
from the selected school district compared to the average for the state of Mississippi.
Table 2 provides a display of PARCC and MAAP mathematics assessment data for
students in Grades 3 – 5 for 2015 – 2017 compared to the state average. In general, for
three consecutive years, students in Grades 4 – 5 have performed below the state average
in reading and math, while students in Grade 3 have scored above the state average for
the last two years. Students in Grades 4 – 5 scored lower in mathematics than in reading,
while the students in Grade 3 scored lower in reading than in mathematics with the
exception of 2015.

7

Table 1
Percentage of Students Scoring Below Proficiency in Reading on PARCC and MAAP
Compared to Students’ Scores in the State of Mississippi
2014-2015

2015-2016

2016-2017

PARCC

MAAP

MAAP

Grade

School

State

School

State

School

State

Grade 3

86.3%

71.3%

64.8%

67.9%

56.2%

64.0%

Grade 4

82.0%

70.3%

69.8%

67.4%

56.2%

68.7%

Grade 5

78.7%

71.9%

67.8%

65.9%

67.0%

62.7%

Source of Data: Mississippi Department of Education (MDE, 2015, 2016, 2017c)

Table 2
Percentage of Students Scoring Below Proficiency in Mathematics on PARCC and MAAP
Compared to the Students’ Scores in the State of Mississippi
2014-2015

2015-2016

2016-2017

PARCC

MAAP

MAAP

Grade

School

State

School

State

School

State

Grade 3

68.7%

66.9%

53.4%

67.2%

50.4%

60.0%

Grade 4

89.5%

72.8%

79.7%

67.8%

66.2%

64.2%

Grade 5

80.4%

74.9%

71.1%

70.1%

80.3%

66.3%

Source of Data: Mississippi Department of Education (MDE, 2015, 2016, 2017c)
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These scores indicated the need for improvements in the areas of reading and
mathematics. To address these needs, school leaders examined current instructional
practices and identified potentially effective instructional programs.
The Implementation of a Web-based Program
In an effort to address the needs of the students in the selected public school
district in Mississippi, school personnel closely examined the national and state
assessment data and subsequently decided to implement a supplemental web-based
instructional program named i-Ready. In an attempt to increase student proficiency and
ensure that students were meeting growth expectations (increasing in
performance/proficiency levels from one year to the next), school and district
administrators recognized the need for change in hopes of improving academic
achievement.
With the research literature showing that effective use of computer-based
instructional programs can provide positive results of improved learning in reading and
mathematics (Martindale et al., 2005), the combination of web-based instruction and
practice and classroom instruction by the teacher appeared to be promising (Maloy,
Edwards, & Anderson, 2010). Emerging research on effective instructional programs
featured powerful assessment data to identify student needs, whole class and small group
instruction by the classroom teacher, and engaging individualized web-based instruction
(Curriculum Associates, 2015). The supplemental web-based instructional program, iReady, showed potential and was implemented in Grades 2 – 8 to assist in improving
student achievement in the school district. Although many studies have evaluated the
effectiveness of web-based instructional programs, this study serves as a formal research
9

assessment of the i-Ready program based on longitudinal analysis of a public school
district in Mississippi.
Purpose of the Study
The purpose of this study was to investigate the effects of a specific supplemental
web-based instructional program, i-Ready, on student achievement. The major goal of
this study was to explore the impact of the implementation of i-Ready on student
achievement in reading/language arts and mathematics. The i-Ready program included
computer adaptive diagnostic assessments, student-prescribed individual learning paths
(ILP), standards mastery assessments, and a teacher toolbox containing differentiated
lesson plans and remediation activities. Further, the study sought to determine if there
were significant differences in growth among students in Performance Levels 1 – 5 as
measured by the final diagnostic assessment included in the i-Ready supplemental
computer-assisted program.
The objective for the specific i-Ready program is for each student to show
mastery on the state academic standards, Mississippi College and Career Readiness
Standards (MSCCRS), and complete a full year’s growth as prescribed by the program
(Curriculum Associates, 2018). By examining the impact of i-Ready’s web-based
instructional program, this study provides feedback on the efficacy of web-based
instructional programs for reading/language arts and mathematics. In addition, this study
provides useful information for educators planning and implementing a web-based
instructional program for students of all performance levels.

10

Research Questions
The following research questions guided the study:
1.

What effect does the implementation of the i-Ready program have on
mathematics achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school
district?

2.

What effect does the implementation of the i-Ready program have on
reading achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school
district?

3.

Are there significant differences among students’ growth in MAAP
mathematics Performance Levels of 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied school district?

4.

Are there significant differences among students’ growth in MAAP
reading Performance Levels of 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied school district?

11

Definition of Terms
The following definitions provide clarification for important terminology utilized
through this research study:
Mississippi Statewide Accountability System Components for Elementary Schools
consist of seven components, each worth 100 points. Components include reading
proficiency, reading growth of all students, reading growth of the lowest 25% of students,
math proficiency, math growth of all students, math growth of the lowest 25% of
students, and science proficiency (MDE, 2017a).
Growth on the Mississippi Statewide Accountability System is determined by
whether or not a student increases in performance/proficiency levels from one year to the
next based on the following criteria: (a) an increase of any performance/proficiency level,
(b) remaining in the performance/proficiency level that is at or above Proficient from one
year to the next, or (c) an increase within the lowest three performance/proficiency levels
that crosses over the mid-point of the level (MDE, 2017a).
Partnership for Assessment of Readiness for College and Careers (PARCC) is a
standardized test used across multiple states to assess students in Grades 3 – 11 in
reading/language arts and math. Content of the PARCC assessment aligns with the
Common Core standards (Partnership for Assessment of Readiness for College and
Careers, n.d.).
Mississippi Academic Assessment Program (MAAP) is a criterion-referenced test
designed to measure student achievement on Mississippi’s state academic standards for
reading/language arts and math (MDE, 2015). The MAAP assesses students in Grades 3
– 11 in reading/language arts and math.
12

Student Performance Level (PL) descriptors describe the specific knowledge and
skills that a student at a given performance level should be able to demonstrate. The five
Performance Levels are PL1 (minimal), PL2 (basic), PL3 (pass), PL4 (proficient) and
PL5 (advanced). A student performing at Level 1 inconsistently demonstrates the
knowledge or skills that define basic level performance. Students at Level 2 partially
meet grade-level content standards, mastering some of the content standards at a low
level of difficulty or complexity. Students at Level 3 demonstrate general mastery of
skills for success in the grade or subject area. Students at Level 4 demonstrate solid
academic performance and mastery of the knowledge and skills required for success in
the grade or content area. Students at Level 5 consistently exceed expectations required to
be successful in the grade or content area. These students are able to perform at a high
level of difficulty and complexity of the grade-level content standards (MDE, 2015).
i-Ready, created by Curriculum Associates in 2011, is a blended learning
reading/language arts and math online instructional program that connects assessment
data to personalized learning and teacher-led instruction. The program includes an
adaptive diagnostic assessment, short assessments that teachers can assign at their own
discretion to check for mastery of a standard, online personalized instruction for students
of all levels, and an online teacher toolbox with tools for instruction. Students
participated in the i-Ready program for 8 months (August - March) for 45 minutes each
week in reading/language arts instruction and 45 minutes each week in math instruction
(Curriculum Associates, 2015).
i-Ready Adaptive Diagnostic Assessment is an adaptive computer assessment that
is aligned with Mississippi’s state standards and includes several technology-enhanced
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items. Because the tests produce sub-scores in addition to overall scores, test length is
fixed rather than variable as would normally be the case with a computer adaptive test.
The test is approximately 35 – 60 minutes per subject, is not timed, and allows for breaks.
Results are available immediately (Curriculum Associates, 2015).
Growth on the i-Ready program is an increase of scale score points from one
diagnostic assessment to another. Students complete a diagnostic assessment two to three
times during the school year. A range of scale points needed to achieve growth is
recommended by grade level (Curriculum Associates, 2015).
Overview of Theoretical Framework
An integrated approach of learning theory and web-based instructional design is
used to help explain the implementation of the supplemental web-based instructional
program, i-Ready, for reading and mathematics. The i-Ready program coincides with the
principles of Hubscher and Frizell’s (2002) web-based instruction (WBI) design
framework and Keller’s Attention, Relevance, Confidence, and Satisfaction (ARCS)
motivational instructional design (Simsek, 2014). The integrated theoretical framework
illustrates a system based on how students learn best and is designed for the individual
student (Tennyson, 2010). The i-Ready program mimics the WBI framework (Hubscher
& Frizell, 2002): providing structure, providing a foundation for learning, specifying
learning objectives, encouraging student participation, giving feedback and guidance,
providing tools for support, encouraging student reflection, promoting interactivity,
building learning communities, including real-world content and activities, providing
problem-solving activities, and providing multiple representations. An integrated
approach of learning theory and web-based instructional design has the benefit of
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addressing diverse student populations (Tennyson, 2010). The implementation of the iReady program follows a blend of teacher-led instruction with interactive web-based
personalized instruction to promote successful learning experiences (Curriculum
Associates, 2015).
Overview of Research Design and Methodology
The study includes a quantitative research design using existing data from
previous MAAP scores and data from the i-Ready Diagnostic reports during the 20172018 school year. A pretest-posttest design was used in which students’ scores were
included before and after the implementation of the i-Ready program. In the study, all
scores from 430 students in Grades 4 – 5 who participated in the i-Ready program at a
rural elementary school in Mississippi were collected and analyzed. A Statistical
Packages for the Social Sciences (SPSS) was used to compute paired-samples t-tests for
the first and second research questions and one-way analysis of variance (ANOVA) tests
for the third and fourth research questions.
Conceptual Framework of the Study
Figure 1 provides a visual display of the conceptual framework of the study. The
research design included a pretest-posttest design. Components included student
demographic data, previous performance levels of students in Grades 4 – 5 on the 2017
MAAP reading and mathematics assessments, and i-Ready Diagnostic scores. The
dependent variables were i-Ready Diagnostic test growth scores. Focus was placed on the
growth of students throughout the year as indicated by i-Ready Diagnostic scores.
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STUDENTS
Grade Levels 4 & 5
Race
Gender
Socio-Economic Status
2017 MAAP Performance
Levels 1-5 on ELA and Math

i-Ready Implementation
(diagnostic assessment,
individulized learning
path, virtual teacher
toolbox instruction,
standards mastery checks)

Diagnostic
Assessment
(Posttest)

Figure 1.

Diagnostic
Assessment
(Pretest)

Conceptual framework of the study.

Delimitations
The existing data for this study were representative of students who were
currently enrolled in Grades 4 – 5 in the district during the 2016-2017 academic year and
had a 2017 MAAP score for English/Language arts (ELA) and mathematics. While the iReady program was implemented in Grades 2 – 8, Grades 4 – 5 were selected because
they have consistently been low-achieving grade-levels (MDE, 2015, MDE, 2016, &
MDE, 2017c). The study was confined to statistical computations using demographic
variables, i-Ready scores, and MAAP scores for ELA and mathematics.
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Significance of the Study
This study is significant in that the results of the study may be used by school
leaders to help make data-driven decisions relating to the efficacy of using the
supplemental computer-assisted i-Ready program to increase student achievement in
reading and mathematics. School leaders will gain insight on how the use of the program
impacts classroom instruction.
Many research studies focused on computer-assisted instructional programs used
for intervention or tutoring of low performing students (e.g., Chambers et al., 2011;
Chang, Sung, & Lin, 2006; Cole & Hilliard, 2006; Kim, Samson, Fitzgerald, & Hartry,
2010; Koedinger, McLaughlin, & Heffernan, 2010; Suppes, Holland, & Vu, 2013;
Suppes et al., 2014). This study extends the body of knowledge for school leaders to
include the impact that the computer-assisted i-Ready instructional program has on high
performing, moderate performing, and low performing students.
Organization of the Study
The study is organized into five chapters. The first chapter provided an
introduction to the study. This chapter included (a) statement of the problem, (b)
background of the study, (c) purpose of the study, (d) research questions, (e) definition of
key terms, (f) overview of theoretical framework, (g) overview of research design and
method, (g) conceptual framework of the study, (h) delimitations, and (i) significance of
the study.
Chapter II includes a review of the related literature focusing on (a) overview of
education reform, (b) access to technology, (c) need for web-based instructional
programs and assessments, (d) benefits of web-based instructional programs, (e) concerns
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of web-based instructional programs, (f) computer adaptive and curriculum-based
assessments, (g) impact of web-based instructional programs, (h) previous research of iReady Diagnostics, and (i) theoretical framework of the study.
Chapter III contains a discussion of the methodology used in the study. The study
consists of a quantitative research design. Included in this chapter are descriptors of the
background information, setting, data collection procedures, the method of data analysis
used to determine research findings and conclusions, and threats to internal and external
validity.
Chapter IV presents the analysis of data and findings obtained from the analysis.
Data analysis for research questions are quantitative and presented in terms of statistical
significance.
Chapter V includes a summary, conclusions, and implications drawn from the
study. Recommendations for further research are also provided.
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CHAPTER II
REVIEW OF LITERATURE
This chapter provides a review of the literature related to the impact of web-based
instructional programs on student achievement. The chapter begins with an overview of
the education reform efforts that lead up to the current educational initiatives and federal
mandates. Further, the chapter provides literature on (a) access to technology, (b) the
need for web-based instructional programs and assessments, (c) the benefits of web-based
instructional programs, (d) the concerns of web-based instructional programs, (e)
computer adaptive and curriculum-based assessments, (f) the impact of web-based
instructional programs, and (g) previous research of i-Ready Diagnostics. The chapter
also includes a review of the literature related to the theoretical framework for the study.
Overview of Education Reform
Efforts to reform American education continue to be a priority across the country
(United States Department of Education [USDE], 2015). The Elementary and Secondary
Education Act (ESEA), the federal law representing the nation’s commitment to equal
educational opportunity for all students, was signed into law in 1965 by President Lyndon
Johnson (Young, Winn, & Reedy, 2017). ESEA’s purpose was to ensure that
disadvantaged students received additional resources and special attention to provide
equitable educational opportunities (ESSA, 2017). For districts serving low-income
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students, ESEA offered new federal grants for textbooks, library books, special education
centers, and scholarships for low-income college students (USDE, 2015).
Over the past 50 years, Congress reauthorized ESEA (Young et al., 2017), and
under President Bush’s administration, NCLB was enacted in 2002 (NCLB, 2002).
NCLB denoted a meaningful step forward for the nation’s children in many regards,
particularly as it called attention to where students were making progress and where they
needed additional support, regardless of race, income, location, disability, language, or
background. NCLB put measures in place that exposed achievement gaps among
traditionally disadvantaged students and their peers and encouraged an important national
dialogue on education improvement (USDE, 2015). The focus on accountability was
critical in ensuring a quality education for all children, yet also revealed problems in the
effective implementation of this goal (ESSA, 2017).
Over time, NCLB’s requirements became increasingly challenging for schools
and educators (USDE, 2015). Parents, educators, and elected officials across the country
recognized the need for a strong, updated law to expand opportunity for all students
(ESSA, 2017). In 2010, the Obama administration joined the force from educators and
parents and began to create a stronger law that focused on expanding opportunities for all
students and fully preparing all students for success in college and careers (USDE, 2015).
In 2012, the Obama administration granted flexibility to states regarding specific
requirements of NCLB, such as ensuring all students were proficient in math and reading
by 2014, while planning the reauthorization of NCLB. In exchange, states developed
plans designed to close achievement gaps, increase equity, improve the quality of
instruction, and increase academic achievement for all students (ESSA, 2017).
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The federal ESSA was signed into law in December of 2015 by President Obama
and is the most recent form of the nation’s main K-12 law with a commitment to equal
opportunity for all students (Young et al., 2017). ESSA builds on key areas of progress in
recent years, made possible by the efforts of educators, communities, parents, and
students across the country (ESSA, 2015). For example, high school graduation rates are
at historic highs (Executive Office of the President, 2015). From 2010 to 2016, public
high school, four-year adjusted cohort graduation rate for the United States increased a
percentage point each year, from 79% to an all-time high of 84% (NCES, n.d.). Higher
graduation rates resulted in fewer dropouts and an increased college enrollment (ESSA,
2017). These accomplishments provided a solid base for additional work to advance
educational opportunity and improve student outcomes under ESSA (Executive Office of
the President, 2015).
Over the past 15 years, evidence that leaders affect every aspect of schooling,
from school improvement to student achievement, has mounted, and unlike previous
federal legislation, ESSA acknowledged the critical role school leaders play in achieving
the goals outlined in federal educational policy (Young et al., 2017). School leaders now
have the opportunity to examine how current practices affect student achievement across
their school systems and create more innovative opportunities for students (Fisher &
Arnett, 2017).
Access to Technology
During 2013, President Obama launched a ConnectEd initiative, expanding access
to the technology needed by students in order to succeed (USDE, 2013). ConnectEd had
four goals: (1) upgraded connectivity for all students in their classrooms and libraries, (2)
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access to digital learning devices, (3) supported teachers with needed professional
development, and (4) high-quality digital learning materials for students and teachers
(DeNisco, 2014). A goal of ConnectEd was to connect 99% of students across the
country to broadband by 2018 (USDE, 2013). As of 2015, 77% of school districts met
minimum guidelines for high-speed Internet, compared to 30% in 2013 (Executive Office
of the President, 2015).
Funding for ConnectEd came from the Federal Communications Commission’s
(FCC) E-rate program (DeNisco, 2014). The U.S. Government in conjunction with
private companies such as Apple, AT&T, Microsoft, and other companies that collected
surcharges on telecommunication services funded the E-rate program (Executive Office
of the President, 2015). From 2014 – 2016, the FCC’s E-Rate program funded two billion
dollars to increase high-speed connectivity (Executive Office of the President, 2015).
School districts qualified for discounts, based on free and reduced-price lunch numbers,
on internet services and wiring, with the most disadvantaged communities receiving the
highest discounts (DeNisco, 2014).
Need for Web-Based Instructional Programs and Assessments
Computerized standardized assessments play a key role in the accountability of
public education (Martindale et al., 2005). Martindale et al. (2005) found that one
response to state mandated standardized testing was to develop computer-assisted
software applications to improve student performance on these tests. Formative
assessments (diagnostic of student comprehension and learning needs) and benchmark
assessments (measuring how students are performing on academic standards) are
increasingly important in schools (Kiriakidis, & Johnson, 2015; Koedinger et al., 2010).
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Due to the stress of the testing experience, many students fail to show their true ability on
standardized tests (Maloy et al., 2010). Web-based programs can simulate testing
conditions with test practice components to eliminate environmental stresses and provide
students the opportunity to apply and improve their skills (Maloy et al., 2010).
There are barriers associated with trying to address the needs of all students in a
traditional classroom (Chambers et al., 2011). In a traditional classroom learning
environment, teachers need to teach more than one student at a time (Wang, 2014). More
advanced students may progress in a traditional learning environment and curriculum, but
a large number of average and struggling students may remain stagnant or regress (Cole
& Hilliard, 2006). Wang (2014) stated it is not feasible to provide effective teaching
feedback to each individual student based on each student’s personal needs in a
traditional classroom with many students. According to Chambers et al. (2011), one-toone tutoring by certified teachers appeared to be the most effective method for teaching
struggling learners in reading. However, they reported that few schools could afford to
offer tutoring for all students who experience learning difficulties. According to Cole and
Hilliard (2006), large numbers of students in classrooms make traditional one-on-one
tutoring an unrealistic curriculum approach.
Benefits of Web-Based Instructional Programs
The use of computers for delivery of instruction has advantageous features that
can improve student learning of all ability levels (Suppes et al., 2013). Teachers can
utilize technology for web-based instruction which includes formative assessments and
valuable feedback to make data-driven decisions about classroom strategies and provide
students with remediation without losing instructional time or increasing their workload
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(Koedinger et al., 2010). As a supplement to classroom instruction, web-based
instructional programs are easily implemented, address children’s specific needs, and
provide engaging learning activities (Chambers et al., 2011). Koedinger et al. (2010)
recommends a combination of web-based programs and traditional classroom instruction.
A web-based instructional program can be used to predict student success
(Koedinger et al., 2010). According to Suppes et al. (2013), web-based programs can
provide immediate feedback and reinforcement to the student, prompting or helpful hints
without giving the correct answer, and can individualize the progress of each student
through a hierarchy of skills. This is something an effective teacher can also do well in
working with an individual student but not for a classroom of students (Suppes et al.,
2013).
The positive features of web-based instruction might seem to suggest that the role
of teachers is drastically reduced when such instruction is provided to students, but this is
not the case as the role of the teacher is changed but not reduced in importance,
remaining critical in managing the students and their activities (Suppes et al., 2013).
According to Cole and Hilliard (2006), the promise of web-based learning environments
may prove to be effective in addressing the issues of cost effectiveness, sustainability,
and cultural appropriateness for students. They also suggested that more research
conducted on these types of programs will prove beneficial.
Concerns of Web-Based Instructional Programs
According to Koedinger et al. (2010), the improvements in technology have not
led to overwhelming improvements in student achievement. Even though there appears to
be energy for technology development, the reading comprehension scores on NAEP have
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only shifted by a few points since the implementation of technology requirements
(Wijekumar, Meyer & Lei, 2013). In fact, NAEP data showed there was no significant
change between the 2013 and 2015 NAEP reading assessments, noting even a small
decline in proficiency on the mathematics assessments (NAEP, 2015). Further, there was
no significant change between the 2015 and 2017 NAEP fourth grade reading scores and
between the 2015 and 2017 NAEP math scores. Eighth grade reading scores only slightly
increased from 34% proficiency in 2015 to 35% proficiency in 2017 (NAEP, 2017).
Researchers have cautioned against considering technology as a solution to the
achievement problems in education (Koedinger et al., 2010). Perhaps one reason why
computer-based programs have not succeeded in achieving better outcomes is that these
programs have not been implemented with fidelity (Wijekumar et al., 2013). Singularly,
technology does not generate nor advance student learning; however, it impacts learning
when quality implementation, teacher support and training, and student readiness are all
present (Koedinger et al., 2010). Moreover, the effectiveness of many previous computerassisted programs has not been evaluated by actual use in the classroom (Chang et al.,
2006).
Some teachers may have negative perceptions of integrating software programs
into the curriculum according to Kiriakidis and Johnson (2015). Their study examined the
perceptions of elementary teachers with the integration of a math software program,
Success Maker, into the curriculum. Success Maker was designed to meet state standards
focused on problem solving and real life math problems using simulation. Overall, the
teachers found the math program a useful instructional tool that proved beneficial to
students (Kiriakidis & Johnson, 2015).
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The findings of Wang (2014), however, do not support the assumption that
individualized web-based learning programs lead to improvement in student
achievement, especially for higher-level students. Wang (2014) found that for students
with high-level prior knowledge, neither personalized dynamic assessment nor
personalized e-Learning material had a significant effect on their learning achievement or
improvement of misconception, while students with low-level prior knowledge had
significantly better learning achievement and improvement of misconceptions with the
personalized dynamic assessment.
Computer Adaptive and Curriculum-Based Assessments
There is a growing body of research that supports the use of computer-adaptive
testing (CAT) as school-wide universal screening measures as well as a curriculum-based
measurement (CBM) to guide mathematics instruction for elementary students (Shapiro
& Gebhardt, 2012). CAT uses algorithms and item response theory (IRT) to continually
estimate the student’s ability and select appropriate items during a test administration
(Norman, Nelson, & Parker, 2017). CAT is an emerging method for progress monitoring
because it has a large item bank and involves the administration of items via computer
(Shapiro, Dennis, & Fu, 2015).
Less is known about progress monitoring practices for math than reading, but
some schools use CAT for progress monitoring in math despite the lack of research
(Nelson, Norman, Klingbeil, & Parker, 2017). The study of Shapiro and Gebhardt (2012)
examined the predictive and diagnostic accuracy of a CAT program (STAR Math) and
CBM program (AIMSweb) for universal screening in mathematics among students in
first through fourth grade at two elementary schools in a rural school district in eastern
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Pennsylvania. The STAR acronym originally stood for “Standardized Test for the
Assessment of Reading”. The acronym was dropped when STAR Math was introduced in
1998, and the two programs were then referred to as STAR Reading and STAR Math
(Renasissance Learning, n.d.). The researchers found relationships to the state
assessment for math for third and fourth graders were stronger for the CAT measure than
for either the CBM computation or concepts/applications measures. The CAT measure
was the only significant predictor of the state assessment. Shapiro and Gebhardt (2012)
concluded that the comparison of the CAT and CBM measures for screening measures is
an important consideration for schools trying to decide on the selection of an appropriate
screener for math.
Monitoring student progress is also an essential component of multi-tiered
systems of support (MTSS), an instructional framework that focuses on addressing
problems early with students struggling to master academic standards (Norman et al.,
2017). Shapiro et al. (2015) compared the effectiveness of the CAT (STAR Math) to the
CBM (AIMSweb) for progress monitoring as well as the degree to which rate of change
predicted student outcomes on the annual state assessment of mathematics. The study
demonstrated that all three measures were capable of showing growth at each grade level
across all levels of student achievement and not just those students in the lower range.
Shapiro et al. (2015) concluded that the degree to which the results would be applicable
to other CAT or CBM measures was worthy of further research.
Select scholars have argued for more frequent data collections while others
provide evidence that less frequent data collections do not hinder growth. (Nelson et al.,
2017). These researchers investigated data collection procedures that may influence
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growth estimates associated with STAR Math. They utilized a progress monitoring
dataset which was available for 43 schools in the upper Midwest. Norman et al. (2017)
found the duration and frequency of data collection to have a greater influence on growth
estimates than grade level. Growth estimates improved when the duration and frequency
of progress monitoring increased. Given the amount of time required to obtain
appropriate growth estimates in this study, Norman et al. (2017) highlighted the
importance of considering potential costs of missed instructional time or prolonged
exposure to ineffective interventions compared to other types of assessments.
A study in Minnesota (Nelson et al., 2017) also assessed the impact of various
data collection schedules on individual as well as group growth estimates using STAR
Math for 162 fourth grade students and 116 fifth grade students in Minnesota. They
concluded that the number of assessment periods had very little impact on growth
estimates at the group-level and more frequent assessments were useless.
With increased importance placed on instruction linked to state standards and
statewide assessments, the ability of CBM to measure and predict achievement was found
to be questionable (Shapiro, Keller, Lutz, Santoro, & Hintze, 2006). The researchers
examined the relationships between progress monitoring CBM of reading and
mathematics using AIMSweb and the statewide standardized achievement test in two
districts in Pennsylvania during the 2002-2003 school year. Results indicated that the
winter assessment period was the strongest predictor to the Pennsylvania System of
School Assessment (PSSA) scores, with the spring assessment period not making a
significant difference to outcomes (Shapiro et al., 2006).

28

With the increased use of testing and technology, researchers have developed
various assessment systems to improve student achievement (Wu et al., 2017). These
researchers evaluated the effectiveness of a dynamic assessment test using three types of
remedial instruction; individualized instruction with the adaptive dynamic assessment,
individualized instruction without the adaptive assessment, and the traditional classroom
remedial instruction. One hundred eighteen students in fifth grade from six classes in a
Taiwanese elementary school participated in Wu et al.’s (2017) study where they found
significant differences in posttest scores between the three types of remedial instruction.
Results indicated tailored assessment combined with individualized instruction is an
effective practice (Wu et al., 2017).
Impact of Computer-Based and Web-Based Instructional Programs
Over the years, web-based instructional strategies progressed from limited drill
and practice programs to advanced integrated learning systems that combine placement in
a hierarchy of skills and instruction (Slavin & Lake, 2008). Different web-based types of
interventions have been designed to bring struggling readers up to grade level (Chambers
et al., 2011). Although major national initiatives such as Reading First and Title I were
designed to prevent difficulties in reading before fourth grade, remediation for struggling
readers remains necessary in fourth grade and beyond as well as the lower grades (Kim et
al., 2010). The combination of web-based and classroom instruction by the teacher is
becoming more popular in math as well as reading to increase growth in performance
(Maloy et al., 2010). Chang et al. (2006) determined the need to evaluate the
effectiveness of various computer-assisted programs by actual use in the classroom.
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Because one-to-one tutoring is costly and not always feasible, Chambers et al.
(2011) evaluated the effects of Tier II computer-assisted tutoring (Team Alphie) in small
groups and one-to-one tutoring provided to struggling readers in 33 high-poverty Success
for All (SFA) schools located in nine states during the 2007-2008 school year: Georgia,
Massachusetts, Texas, Washington, Oregon, Mississippi, Florida, Pennsylvania, and
Colorado. Results revealed that a computer-assisted small-group tutoring program may
be at least as effective as one-to-one tutoring and may serve more struggling readers.
First graders had increased reading achievement, and second graders produced equal
reading achievement. An important outcome of the study was that schools using Team
Alphie were able to tutor 31% more first grade students and 46% more second grade
students than the control schools (Chambers et al., 2011).
The effectiveness of a web-based reading curriculum, Reading Upgrade, in
improving struggling readers’ performance compared to a traditional non-computerized
reading curriculum was investigated by Cole and Hillard (2006). The study took place in
a large inner-city district in southern California. Cole and Hillard (2006) found that the
analysis of the pretest scores showed no significant difference between the two groups
prior to instruction, and analysis of the posttest revealed that the web-based group
performed higher. The pretest-posttest gain in the Reading Upgrade group was equivalent
to one grade-level improvement.
Because reading and mathematics difficulties were found to be evident in fourth
grade and beyond, many studies focused on assessing programs for improvement in
reading and math achievement in the higher grades (Chang et al., 2006; Kim et al., 2010;
Koedinger et al., 2010; Maloy et al., 2010; Martindale et al., 2005; Wijekumar et al.,
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2013). Wijekumar et al. (2013) examined whether an intelligent tutoring system for the
structure strategy (ITSS) could improve the reading comprehension of fourth and fifth
grade students, measured by standardized tests and research designed measures. In
Wijekumar et al.’s (2013) study, key instructional strategies for ITSS involved modeling
by experts, scaffolding practice, assessment, and individualized feedback. Students
received feedback through interaction with an animated tutor, modeling in early lessons,
highlighting important ideas through colors, and words blinking on a screen. They found
that fourth grade students in the ITSS classrooms on average scored almost four points
higher on the standardized adjusted post-test scores than the control group. The fifth
grade students in ITSS classroom on average scored two points higher on the adjusted
posttest scores. Fourth and fifth grade classrooms showed moderate to large effects on the
researcher-designed measures. Accordingly, the research demonstrated that the webbased intelligent tutoring system was effective in improving reading comprehension for
fourth and fifth grade students (Wijekumar et al., 2013).
In another study, Kim et al. (2010) examined the effects of READ 180, a mixedmethod approach to literacy instruction that was designed to help struggling readers in
Grades 4 – 12 improve their word reading efficiency, reading comprehension,
vocabulary, and oral reading fluency (ORF). The study took place in a high poverty
school district located in southeastern Massachusetts. The final results included data from
264 students in Grades 4 – 6 from three elementary schools who scored below proficient
on the state test and participated two hours after school each day.
Kim et al. (2010) found that students in the READ 180 did not score any better
than the students in the district program on total word reading efficiency, comprehensive,
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and vocabulary. However, the READ 180 students scored significantly higher on oral
reading fluency than the control group while both groups scored below proficiency on the
end-of-year state assessment (Kim et al., 2010).
The purpose of a study conducted by Maloy et al. (2010) was to determine if
students showed an increase in performance from pretest to posttest using the web-based
tutoring system 4MALITY. The 4MALITY system was designed to teach mathematical
problem-solving skills and test taking strategies to fourth grade students, with particular
emphasis on the Massachusetts Comprehensive Assessment System (MCAS). The
sample included 125 fourth grade students. Results indicated that 70% of students
improved their performance from pretest to posttest with a 25% or more gain. Maloy et
al. (2010) suggested this study could be a model for expanding teachers’ regular approach
to math instruction using technology.
The effect of a computer-assisted math program (MathCAL) on problem-solving
ability was evaluated by Chang et al. (2006). Findings from the study revealed that
problem-solving ability in the experimental group was significantly improved (Chang et
al., 2006).
The study by Koedinger et al. (2010) evaluated whether an online formative
assessment and tutoring system called ASSISTments had an effect on middle school
students’ end of the year test scores in math. Results indicated that the more a student
used ASSISTments, the greater his performance on MCAS. There was not a main effect,
but the interaction between teacher usage and student usage was significant (Koedinger et
al., 2010).
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Researchers in Martindale et al. (2005) examined the impact of a computer-based
program, FCAT Explorer, on student Florida Comprehensive Assessment Test (FCAT)
scores on reading and math in Grades 4 – 5. They found that FCAT scores were
significantly higher for the experimental group than scores from elementary schools who
did not use FCAT Explorer; however, the cost of purchasing and supporting applications
like this one are crucial issues states must critically evaluate (Martindale et al., 2005).
Computer-based instruction of basic math skills appears to result in significant
gains (Kuhn & Holling, 2014). To determine the effects on improving mathematical
ability, Kuhn and Holling (2014) compared two computer-based trainings; the training of
domain-specific number sense skills and the training of domain-general Working
Memory (WM). Participants included 59 students from Grades 3 – 4 in a German
elementary school. Overall, both trainings appeared beneficial for improving posttest
scores on a standardized math assessment. The researchers pointed out that training time
was shorter than in other studies, resulting in small but reliable gains in posttest math
scores.
Suppes et al. (2013) evaluated the efficacy of the individualized computerassisted Education Program for Gifted Youth (EPGY) K-5 Mathematics Course Sequence
created by Stanford University and adapted for Title I schools. The Course Sequence
included computerized mathematics exercises mimicking skills on the state assessment.
Suppes et al. (2013) concluded the more students worked carefully and in a consistent
manner (i.e., had more correct first attempts), the higher the students scored on their 2007
math state test.
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Previous Research of i-Ready Diagnostic
Research studies related to the effects of i-Ready have shown strong evidence
supporting its use as measured by i-Ready’s diagnostic assessment to evaluate students’
progress toward learning the knowledge and skills assessed by the common core state
standards (Curriculum Associates, 2015). High correlations between i-Ready’s diagnostic
assessment scores and several state assessment scores were also found (Curriculum
Associates, 2017a, 2017b, 2017c).
The literature showed that Curriculum Associates (2017a) contracted with the
Educational Research Institute of America (ERIA) to examine the relationship between iReady Diagnostic scores and 2016 PARCC scores of over 37,000 students in Grades 3 –
8 across 14 districts in the states of Colorado, Maryland, New Jersey, and Illinois. Results
showed i-Ready Diagnostic scores and PARCC scores in reading/language arts and math
were highly correlated. Across all students in the study, the i-Ready Diagnostic scores
accurately identified whether a student scored proficient or not proficient on PARCC for
86% of the students in math and for 82% of the students in reading.
In a New York study, Curriculum Associates (2017b) found similar results for
over 13,000 students in Grades 3 – 8 from 56 schools and 11 districts. Results found iReady Diagnostic scores and New York State assessment scores for math and
reading/language arts were highly correlated, and i-Ready Diagnostic scores accurately
classified whether a student scored proficient or not proficient on the state assessment for
86% of the students for math and 83% of the students for reading.
Similarly, the results of a Florida study conducted by Curriculum Associates
(2017c) in Grades 3 – 8 from 524 schools and 12 districts mirrored the results of the
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PARCC and New York State assessment studies. Once again, i-Ready Diagnostic scores
were highly correlated with Florida Standards Assessment scores. Across all students,
86% and 85% of students were accurately classified as proficient or not proficient on the
2016 Florida Standards Assessment in math and reading/language arts respectively.
Theoretical Framework of the Study
An integrated approach of learning theory and web-based instructional design is
an ideal framework for explaining the implementation of the supplemental web-based
instructional program i-Ready as a program intervention. According to Tennyson (2010),
efforts to find the best approaches to achieve specific performance outcomes in terms of
individual learner progress and needs replaced the idea of establishing a single most
effective approach to all instructional situations.
By the 1990s, the trend in instructional design moved toward an integrated
instructional design approach to include advancements from cognitive and behavior
learning theories and educational technology (Tennyson, 2010). An influential
contribution to the field of educational technology and instructional design was John
Keller’s ARCS motivational instructional design theory (Simsek, 2014). The ARCS
model focused on motivational aspects of instruction that produce satisfying educational
experiences for all learners and included grabbing the learner’s attention, establishing
relevance, building confidence, and creating learner satisfaction (Liao & Wang, 2008, p.
24). According to Karakis, Karamete, and Okcu (2016), the ARCS model is one of the
most valid tools in evaluating instructional web-based programs because it ensures
motivation in learning which is critical for effective instruction. The i-Ready program
includes components of engaging animated characters that teach the lessons, hands-on
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activities, games and certificates of success that motivate students to learn (Curriculum
Associates, 2015). Another contribution to the integrated approach was Hubscher and
Frizell’s (2002) web-based instruction design (WBI) framework. The WBI framework
incorporated both behavioral and cognitive theories to learning in web-based instructional
practices and included (Hubscher & Frizell, 2002):
1.

Provide structure to the learning process.

2.

Provide a foundation for learning.

3.

Specify learning objectives.

4.

Encourage student participation.

5.

Give feedback and guidance.

6.

Provide tools for support.

7.

Encourage student reflection.

8.

Design for interactivity.

9.

Build learning communities.

10.

Include real-world content and activities.

11.

Provide problem solving activities.

12.

Provide multiple representations. (p. 300)
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Lessons utilized in the interactive web-based instructional i-Ready program gain
students’ attention and inform them of objectives through engaging characters and realworld scenarios where they are taught problem-solving strategies and allowed to practice
what they have learned, receiving immediate feedback to reinforce understanding and
providing games as rewards (Curriculum Associates, 2015).
Chapter Summary
Previous research studies have shown significant support for supplemental webbased instructional programs that provide high quality instruction for students in reading
and mathematics (Chambers et al., 2011; Cole & Hilliard, 2006; Curriculum Associates,
2017a, 2017b, 2017c; Kim et al., 2010; Kiriakidis, & Johnson, 2015; Koedinger et al.,
2010; Kuhn & Holling, 2014; Maloy et al., 2010; Wang, 2014; Wijekumar et al., 2013).
Supplemental computer-assisted instructional programs combined with classroom
instruction are supported with hopes of increasing student achievement (Curriculum
Associates, 2017a, 2017b, 2017c; Kiriakidis, & Johnson, 2015; Koedinger et al., 2010;
Martindale et al., 2005; Wijekumar et al., 2013). The extant literature showed a steady
course of evaluating supplemental web-based instructional programs indicating increases
in student achievement in reading and mathematics (Chambers et al., 2011; Chang et al.,
2006; Cole & Hilliard, 2006; Curriculum Associates, 2017a, 2017b, 2017c; Kim et al.,
2010; Kiriakidis, & Johnson, 2015; Koedinger et al., 2010; Kuhn & Holling, 2014;
Martindale et al., 2005; Wu et al., 2017). Moreover, numerous studies focused on how
web-based instructional programs impact struggling students in narrowing the gap in
achievement (Chambers et al., 2011; Chang et al., 2006; Cole & Hilliard, 2006; Kim et
al., 2010; Maloy et al., 2010; Suppes et al., 2013; Wang, 2014). Nonetheless, according
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to Slavin and Lake (2008), there is not enough quality evidence on specific supplemental
web-based instructional approaches to recommend any one over another.
The most effective supplemental web-based programs are easy to use, engaging to
students, and provide powerful assessment data (Curriculum Associates, 2015).
Supplemental computer-assisted instruction identifies students’ strengths and weaknesses
effortlessly and provides them individualized instructional exercises designed to fill in
gaps, allowing educators to use existing data while working to improve the knowledge
depth so that students receive the most effective instruction (Slavin & Lake, 2008). Most
importantly, an effective supplemental web-based program combined with quality
classroom instruction can create an ideal composite to improve student achievement
(Curriculum Associates, 2015). To help explain the teaching and learning process with
the i-Ready intervention in the present study, an integrated approach of learning theory
and web-based instructional design of Hubscher and Frizell (2002) was chosen as the
ideal framework for the study. Utilizing the i-Ready program of supplemental web-based
instruction as an intervention incorporated Hubscher and Frizell’s web-based instruction
design framework and provided a means for positive effects on student achievement in
reading and mathematics.
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CHAPTER III
METHODOLOGY
The purpose of this study was to investigate the effects of the specific
supplemental web-based instructional program, i-Ready, on student achievement. The
major goal of the study was to explore the impact i-Ready had on student achievement in
reading and mathematics for students in Grades 4 – 5. The study was also conducted to
determine if there were differences among fourth and fifth grade students’ growth across
the 2017 MAAP reading and mathematics Performance Levels of 1, 2, 3, 4, and 5 as
measured by the performance on the i-Ready diagnostic assessments.
This chapter includes explanations of the research design and methods used to
examine the impact of the i-Ready instructional program on student achievement of
fourth and fifth graders in reading and mathematics. This chapter consists of the
following sections: Institutional Review Board (IRB) approval, role of researcher,
research design, the setting for the study, the participants, treatment, data collection, and
data analysis. Threats to internal and external validity will also be explained.
Institutional Review Board Approval
Permission to conduct the research study was requested from the Mississippi State
University IRB for the Protection of Human Subjects in Research. Upon IRB approval
(see Appendix A), the researcher collected existing data for all fourth and fifth grade
participants who attended the elementary school in a small rural district. A letter of
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permission to collect data for all fourth and fifth grade students was obtained from the
principal, superintendent, and Board of Education.
Role of the Researcher
The researcher in this study served in an administrative role in the district and
took all measures to minimize bias. Existing data, devoid of all student identifiers and
independently collected and stored in a database with a high level of security, were used
for the study. The researcher demonstrated fidelity while conducting the study and
answered the research questions as presented. In addition to the deletion of student
identifiers, only the researcher and dissertation director had access to the raw data for
statistical analysis.
Research Design
A one-group pretest-posttest research design was selected for the study to
measure the effect of an intervention in reading and mathematics for elementary school
children. Pretest-posttest research designs are widely used in educational settings
primarily for the purpose of determining differences among groups or measuring change
as a result of an experiment or intervention (Dimitrov & Rumrill, 2003). While Campbell
and Stanley (1963) presented the threats to internal and external validity (history,
maturation, testing, instrumentation, and statistical regression) using a pretest-posttest
design with one group, Knapp (2016) advocated that finding a random assignment to
treatment and control groups in social sciences may be difficult to carry out, for practical
and/or ethical reasons, i.e., one cannot randomly assign elementary school children to a
reading program or to no program to study the change in academic achievement. Karakis
40

et al. (2016) supported the one-group pretest-posttest research design over other weak
experimental designs because data needed for the research is gathered using the same
measuring instruments on the same group of students before and after the experimental
instruction.
A paired-samples t-test was selected as the statistical analysis for the first two
research questions. A paired-samples t-test, used for comparing two samples that appear
in pairs, measuring before and after a treatment (Howell, 2012), and two other popular
methods traditionally used for comparing groups with pretest and posttest data which
include ANOVA and analysis of covariance (ANCOVA; Mara et al., 2012) were
considered for the statistical analyses. If more than two samples are being compared, then
one of these methods should be used. These methods of using pretest scores to reduce
error variance, will produce more powerful efficacy in detecting differences between the
groups being compared than designs with no pretest data (Dimitrov & Rumrill, 2003). A
paired-samples t-test was used for the first and second research questions to determine
the effect that participation in the i-Ready program had on student achievement in math
and reading, as determined by scale scores of the i-Ready Diagnostic assessments. Scale
scores were used instead of raw scores as the Diagnostic assessment was a CAT. In other
words, the difficulty of test items was not equal among all students. According to
Dimitrov and Rumrill (2003), raw-score differences in measuring change are generally
misleading because they depend on the level of difficulty of the test items.
For the third and fourth research questions, students were assigned to groups
according to their performance level on the MAAP assessment. Since students were not
randomly assigned to groups and using the pretest as a covariate was not appropriate
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(Mara et. al, 2012), a one-way ANOVA was used instead of the ANCOVA to determine
if there were differences among the growth of students across Performance Levels 1 – 5.
Research Questions
The following research questions guided the collection and analysis of data:
1.

What effect does the implementation of the i-Ready program have on
mathematics achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied district?

2.

What effect does the implementation of the i-Ready program have on
reading achievement as measured by performance on the i-Ready
Diagnostic Assessment, for students in Grades 4 – 5 in the studied district?

3.

Are there significant differences among students’ growth in MAAP
mathematics Performance Levels 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied district?

4.

Are there significant differences among students’ growth in MAAP
reading Performance Levels 1, 2, 3, 4, and 5 as measured by performance
on the i-Ready Diagnostic Assessment, for students in Grades 4 – 5 in the
studied district?
Setting

This study was conducted using data from a rural Mississippi public school
district with an enrollment of approximately 3300 students (66.5% White, 18.2% Black,
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12.5% Native American, 2.0% Hispanic and 0.8% Asian). The elementary and middle
schools are Title I schools. To be considered a Title I school, the number of low-income
students must be above 40%. Over 65% of the students in the district receive free or
reduced lunches. Over 70% of the students attending the elementary school receive free
or reduced lunch and over 67% of the students attending the middle school receive free or
reduced lunch.
Participants
The study includes data for 430 students in Grades 4 – 5 from a rural public
school in Mississippi who participated in the i-Ready program during the 2017-2018
school year. This study focused on students in Grades 4 – 5 who were currently enrolled,
attended the previous year, and had 2017 MAAP test data for reading and mathematics
available. The i-Ready program was implemented from August 2017 through March
2018 and consisted of 45 minutes of instruction per week in reading and 45 minutes of
instruction in mathematics per week.
Treatment
The i-Ready program consisted of a Diagnostic Assessment, Standards Mastery
Assessment, a personalized learning path for students, and a teacher toolbox – a virtual
filing cabinet of instructional resources of reading, mathematics, and writing where
teachers easily accessed teacher-led activities, interactive whiteboard lessons, and
detailed lesson plans for all K-8 standards (Curriculum Associates, 2018). The i-Ready
assessment items are built by design to measure college and career readiness standards.
The items are similar to the constructed response and tech-enhanced items seen on state
43

assessments. Examples of tech-enhanced items on i-Ready assessments are drag and
drop, dropdown, multi-select, and text highlighting. Virtual tools such as a ruler,
protractor, ten-frame counter, and base-ten blocks were available for students to use on
multiple choice items. All teachers were trained on the components of the i-Ready
program by Curriculum Associate representatives before implementation of the program.
At the beginning of the school year 2017, students were given the i-Ready
Diagnostic Assessment (pretest) in reading and mathematics in the computer lab or in the
classroom on Chromebooks. Teachers monitored the assessment. Each diagnostic
assessment took approximately 45 minutes to complete. Students received a scale score
to be used for baseline data. The i-Ready program color-codes the scale scores to indicate
how a student is performing academically in reading or math. The color green indicates
that a student is performing on grade-level. Yellow means a student is performing one
year below grade-level, and red means that the student is performing two or more years
below grade-level. The program also provides scale score ranges for proficiency to
identify if a student is achieving at early, mid, or late part of the grade level. The final
Diagnostic Assessments (posttest) was administered in March 2018. The difference
between the scale scores represented a student’s growth along the continuum.
From the i-Ready diagnostic assessment, the program created a personalized
learning path for each student in reading and mathematics according to his/her overall
placement and skill domain-level placement. A personalized learning plan included a
consistent lesson structure based on best practices – explicit instruction, guided practice,
and progress monitoring activities. At the beginning of each lesson, skills were taught
through engaging characters and real-world scenarios. Once students were taught a skill,
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they practiced what they had learned and received corrective feedback to reinforce
understanding. Students were quizzed at the end of each lesson to drive ongoing progress
monitoring. To increase motivation, students were rewarded with a five-minute
interactive game when they passed a lesson.
Students worked on their mathematics learning path for 45 minutes each week in
the school’s computer lab and worked on their learning path in reading for 45 minutes
each week in the classroom on Chromebooks or computers for 26 weeks from August
until March. If a student achieved less than 70% correct on a quiz, then the i-Ready
program automatically assigned a different lesson on the same skill. If the student scored
less than 70% on the second quiz, the i-Ready program assigned a lesson on the next skill
in the sequence. If the student failed two lessons on the second skill, the entire domain
was inactivated, and the teacher received a notification within the program that the
student needed intervention on that domain. The teacher remediated and then turned the
particular skill back on for the student to continue. Teachers assigned extra instruction
when necessary, but the time spent on extra assignments did not count toward the 45minute weekly goal. Teachers also had the option to assign a Close Reading exercise.
Close reading exercises provided students an in-depth focus on each reading
comprehension state standard. Students were exposed to challenging texts to help them
become more thorough readers and analytical as they dissected what they read. Students
read the same passage several times and had a different focus question that set the
purpose for each read. The Close Reading exercises were personalized to include the
students’ names and the school’s name in the text conversations between students and the
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animated character. All questions were text-dependent questions that helped support
learning the skills needed for mastery of the state standards for reading comprehension.
Teachers had access to Class Individualized Instruction reports that provided
details of time on task, lessons worked, and percentage correct on each lesson. Student
progress was monitored closely using these reports as well as through observations. In
addition to the diagnostic assessments, the Standards Mastery component of the i-Ready
program was a curriculum-based measurement that allowed teachers to assess mastery of
one or two standards at a time every two or three weeks depending on the instructional
pacing guide.
In order to ensure that students gain an academic year’s growth, growth
expectations were established by Curriculum Associates (2015). Growth expectations are
for all students in a chronological grade, independent of placement level in i-Ready. The
expected scale score increase (growth) from beginning of the school year to end of the
school year (30 weeks on average) in reading is a range of 19-27 scale score points for
both fourth and fifth graders. The expected scale score growth for math is a range of 2231 scale score points for fourth graders and a range of 20-29 scale score points for fifth
graders. The district chose to schedule the final diagnostic (posttest) at the end of March
in order to identify students who did not master specific skills that are included on the
standardized assessments. Students continued to utilize the i-Ready program for the entire
school year.
Data Collection
Existing assessment data were used for the study with all student identifiers
removed. The i-Ready program was in its first year of implementation in the district. The
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i-Ready Diagnostic assessment scale scores were collected in August 2017 (pretest) and
March 2018 (posttest). The diagnostic assessment scale scores were obtained and
recorded in a spreadsheet as well as student demographic data (grade-level, gender, race,
and socioeconomic status) from the district’s Student Administration Manager (SAM).
No limited subgroups were used. The data files were transferred to a Statistical Packages
for the Social Sciences (SPSS) data file and analyzed.
For student data to be included in the study, a student had to have a pretest and
posttest score and a 2017 MAAP score. For the first and second research questions,
mathematics and reading scale scores were collected from each grade level’s i-Ready
Diagnostic Reports. For the third and fourth research questions, 2017 MAAP district
reports were used to group students according to their Performance Level (PL) (1 = PL1,
2 = PL2, 3 = PL3, 4 = PL4, and 5 = PL5) on Mississippi’s state assessments for
mathematics and reading. The two mathematics and reading i-Ready Diagnostic scores
were used as well.
Data Analysis
The statistical software package SPSS 24 was used for all analyses. A pairedsamples t-test was used as the primary analyses for the first and second research
questions to determine the effect that participation in the i-Ready program had on
academic achievement. Demographic data consisting of the variables race, gender, and
socioeconomic status (SES) were analyzed and provided in the findings. The pairedsamples t-test was used to determine whether the mean difference between the pretest and
posttest was statistically significant.
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Basic requirements when conducting a paired-samples t-test in order to produce
valid results are: (1) One dependent variable measured at the continuous level (2) One
independent variable of related groups, consisting of the same participants in each group
(3) No significant outliers in the differences between the two groups and (4) Approximate
normal distribution of the differences of the dependent variable between the two related
groups (Laerd Statistics, 2015).
For the third and fourth research questions, a one-way ANOVA was used to
determine statistically significant differences between the growth means of the five
performance level groups. When conducting an ANOVA, data must pass six assumptions
in order to provide valid results: (1) The dependent variable must be measured on a
continuous scale (2) The independent variable must consist of two or more categorical,
independent groups (3) There is no relationship between the observations of each group
of the independent variable or between the groups themselves (4) There should be no
significant outliers in the independent groups in terms of the dependent variable (5) The
dependent variable should be approximately normally distributed for each group and (6)
The variance of the dependent variable should be equal in each group (homogeneity of
variances; Laerd Statistics, 2017). Assumptions were checked as part of the analysis.
A narrative along with appropriate tables is presented to answer each research
question. An analysis of the demographic characteristics of the sample is provided in the
findings.
Threats to Internal and External Validity
Threats to internal validity of the study included the absence of a control group,
other events occurring at the same time as the intervention/treatment (history), and the
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similarities of the students’ online learning paths and diagnostic tests (testing).
Administrators chose for all students to receive the intervention/treatment of the i-Ready
program, resulting in a one-group study. In terms of student learning, students received
regular classroom instruction from certified teachers in reading/language arts and math as
well the supplemental instruction of i-Ready. In terms of testing, items on the posttest
were not the same as the items on the pretest. However, the individualized instruction
plan for students had similar technology-enhanced items, possibly resulting in a practice
effect rather than a treatment effect. Threats to external validity were the absence of a
random sample and the lack of the measuring instrument (i-Ready Diagnostic
Assessment) being randomly sampled from a set of equally appropriate instruments.
Chapter Summary
The study took place in a rural public school district in Mississippi, and included
430 students in Grades 4 – 5. A pretest-posttest research design was utilized to determine
the effect of the i-Ready program on academic achievement in reading and mathematics.
Scale scores for each student were collected from i-Ready Diagnostic reports, entered
into spreadsheets, and transferred to SPSS. A paired-samples t-test was used to analyze
data for research questions one and two to determine the effect that participation in the iReady program had on academic achievement. A one-way ANOVA was used to analyze
data for research questions three and four to determine if there were significant
differences in the growth among the five performance-level groups.
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CHAPTER IV
RESULTS
This chapter provides an analysis of the data for the study. The results are
reported for each research question. The purpose of this study was to evaluate the effects
of a specific online instructional program, i-Ready, on student achievement in
reading/language arts and math in Grades 4 and 5. Pretest and posttest scores along with
demographic variables of gender, race, and SES were examined and presented in the data
analysis for research questions one and two.
Further, the study sought to identify statistically significant growth in academic
achievement among five groups of students by performance level on the MAAP
assessment. The five groups of students included: (a) students who scored PL1 (minimal),
(b) students who scored PL2 (basic), (c) students who scored PL3 (pass), (d) students
who scored PL4 (proficient), and (e) students who scored PL5 (advanced). The data
analysis for research questions three and four included examination of i-Ready growth
scores (posttest minus pretest) for each group by performance level based on the MAAP
reading/language arts and math assessments.
For this study, existing data were collected from the 2017-2018 academic school
year which included i-Ready diagnostic pretest and posttest scores, demographic data for
gender, race, and SES, and spring 2017 MAAP performance data for the purpose of
grouping of students who entered the 2017-2018 school year. Because of the small
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subgroups, Hispanic and Asian students were not included in the study for research
questions one and two.
Descriptive Statistics for Research Questions One and Two
This section provides descriptive statistics for the first two research questions.
1.

What effect does the implementation of the i-Ready program have on
mathematics achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school
district?

2.

What effect does the implementation of the i-Ready program have on
reading achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school
district?

Table 3 shows the descriptive statistics for the total number of students involved
in the study. The i-Ready diagnostic pretests and posttests mean and growth scores for
the total number of fourth grade students (N = 214) and the total number of fifth grade
students (197 math and 198 ELA) are shown in Table 3.
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Table 3
Grades 4 and 5 Student Participation in the i-Ready Program Overall Mean and Growth
Scores

Grade
4

i-Ready
Diagnostic
Pretest
Posttest

Mean
453.20
482.80

Growth
29.60

St.
Deviation
18.601
20.441

Subject
Math

N
214

5

Math

197

Pretest
Posttest

469.43
492.46

23.03

23.359
25.784

4

ELA

214

Pretest
Posttest

536.09
563.70

27.61

34.703
33.801

5

ELA

198

Pretest
Posttest

564.15
589.19

25.04

38.438
38.376

Mean scores for math and ELA are presented for each grade level. Growth scores
are presented as an increase from the pretest to posttest scores.
Descriptive Statistics for Grade 4 Math by Gender, Race, and SES
Table 4 shows the fourth grade math students’ i-Ready diagnostic pretest and
posttest mean and growth scores by gender involved in the study for research question
one. There were 103 (48.1%) male students and 111 (51.9%) female students.
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Table 4
Grade 4 Math i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by
Gender

Gender
Male

N
103

Percent
48.1%

Female

111

51.9%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
451.70
480.15
454.59
485.26

Growth
28.45
30.67

Std.
Deviation
19.262
20.700
17.940
19.977

Fourth grade female students’ pretest scores (M = 454.59, SD = 17.940) and
posttest scores (M = 485.26, SD = 19.977) were slightly higher than male students’
pretest scores (M = 451.70, SD = 19.262) and posttest scores (M = 480.15, SD = 20.700).
Female students had a slightly higher gain in math (an increase of 30.67) than male
students (increase of 28.45).
Table 5 shows the fourth grade math i-Ready diagnostic pretest and posttest mean
and growth scores for Black students (N = 39, 18.3%), White students (N = 148, 69.1%),
and Native American students (N = 27, 12.6%). Mean scores and growth scores are
presented.
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Table 5
Grade 4 Math i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by Race

Race
Black

N
39

Percent
18.3%

White

148

69.1%

Native
American

27

12.6%

i-Ready
Diagnostic
Pretest
Posttest

Mean
442.49
473.79

Growth
31.30

Pretest
Posttest
Pretest
Posttest

455.26
484.82
457.41
484.70

29.56
27.29

St.
Deviation
18.254
17.128
18.717
21.390
12.336
16.091

Fourth grade Black students’ pretest scores (M = 442.49, SD = 18.254) and
posttest scores (M = 473.79, SD = 17.128) were lower than White students’ pretest scores
(M = 455.26, SD = 18.717) and posttest scores (M = 484.82, SD = 21.390) and Native
American students’ pretest scores (M = 457.41, SD = 12.336) and posttest scores (M =
484.70, SD = 16.091). However, Black students had a higher gain in math (an increase of
31.30) than White students (increase of 29.56) and Native American students (increase of
27.29).
Table 6 shows fourth grade math i-Ready diagnostic pretest and posttest mean and
growth scores for students with low SES (N = 152, 71%) and for students with medium to
high SES (N = 62, 29%). Mean scores and growth scores are presented.
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Table 6
Grade 4 Math i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by SES

SES
Low

N
152

Percent
71.0%

Med/High

62

29.0%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
451.10
480.10
458.35
489.42

Growth
29.0
31.07

Std.
Deviation
19.182
20.934
16.103
17.649

The pretest scores (M = 451.10, SD = 19.182) and posttest scores (M = 480.10,
SD = 20.934) of students with low SES were lower than medium to high SES students’
pretest scores (M = 458.35, SD = 16.103) and posttest scores (M = 489.42, SD = 17.649).
Low SES students also had a lesser gain in math (an increase of 29.0) than medium to
high SES students (increase of 31.07).
Descriptive Statistics for Grade 5 Math by Gender, Race, and SES
Table 7 shows fifth grade math students’ i-Ready diagnostic pretest and posttest
mean and growth scores by gender involved in the study for research question one. There
were 108 (54.8%) male students and 89 (45.2%) female students.
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Table 7
Grade 5 Math i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by
Gender

Gender
Male

N
108

Percent
54.8%

Female

89

45.2%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
468.27
490.77
470.84
494.51

Growth
22.50
23.67

Std.
Deviation
24.642
26.506
21.756
24.874

Fifth grade female students’ pretest scores (M = 470.84, SD = 21.756) and
posttest scores (M = 494.51, SD = 24.874) were slightly higher than male students’
pretest scores (M = 468.27, SD = 24.642) and posttest scores (M = 490.77, SD = 26.506).
Female students had a slightly higher gain in math (an increase of 23.67) than male
students (increase of 22.50).
Table 8 shows fifth grade math i-Ready diagnostic pretest and posttest mean and
growth scores for Black students (N = 34, 17.2%), White students (N = 143, 72.6%), and
Native American students (N = 20, 10.2%). Mean scores and growth scores are presented.
Table 8
Grade 5 Math i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by Race

Race
Black

N
34

Percent
17.2%

White

143

72.6%

Native
American

20

10.2%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
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Mean
455.00
478.56
473.22
495.97
466.85
491.00

Growth
23.56
22.75
24.15

St.
Deviation
29.012
26.541
21.382
24.789
16.194
24.531

Fifth grade Black students’ pretest scores (M = 455.0, SD = 29.012) and posttest
scores (M = 478.56, SD = 26.541) were lower than White students’ pretest scores (M =
473.22, SD = 21.382) and posttest scores (M = 495.97, SD = 24.789) and Native
American students’ pretest scores (M = 466.85, SD = 16.194) and posttest scores (M =
491.00, SD = 24.531). However, White students made a slightly lesser gain in math (an
increase of 22.75) than Black students (increase of 23.56) and Native American students
(increase of 24.15).
Table 9 shows fifth grade math i-Ready diagnostic pretest and posttest mean and
growth scores for students with low SES (N = 136, 69%) and for students with medium to
high SES (N = 61, 31%). Mean scores and growth scores are presented.
Table 9
Grade 5 Math i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by SES

SES
Low

N
136

Percent
69.0%

Med/High

61

31.0%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
465.57
489.93
478.03
498.10

Growth
24.36
20.07

Std.
Deviation
23.133
24.769
21.669
27.286

The pretest scores (M = 465.57, SD = 23.133) and posttest scores (M = 489.93,
SD = 24.769) of students with low SES were lower than medium to high SES students’
pretest scores (M = 478.03, SD = 21.669) and posttest scores (M = 498.10, SD = 27.286).
Low SES students made higher gains (an increase of 24.36) than medium to high SES
students (increase of 20.07).
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Descriptive Statistics for Grade 4 ELA by Gender, Race, and SES
Table 10 shows fourth grade ELA students’ i-Ready diagnostic pretest and
posttest mean and growth scores for students involved in the study for research question
two (N = 214). There were 103 (48.1%) male students and 111 (51.9%) female students.
Table 10
Grade 4 ELA i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by
Gender

Gender
Male

N
103

Percent
48.1%

Female

111

51.9%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
529.49
560.68
542.22
566.50

Growth
31.19
24.28

Std.
Deviation
35.161
37.623
33.270
29.720

Fourth grade female students’ pretest scores (M = 542.22, SD = 33.270) and
posttest scores (M = 566.50, SD = 29.720) were higher than male students’ pretest scores
(M = 529.49, SD = 35.161) and posttest scores (M = 560.68, SD = 37.623), but male
students had a higher gain in ELA (an increase of 31.19) than female students (increase
of 24.28).
Table 11 shows fourth grade ELA students’ i-Ready diagnostic pretest and
posttest mean and growth scores for Black students (N = 39, 18.3%), White students (N =
148, 69.1%), and Native American students (N = 27, 12.6%). Mean scores and growth
scores are presented.
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Table 11
Grade 4 ELA i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by Race

Race
Black

N
39

Percent
18.3%

White

148

69.1%

Native
American

27

12.6%

i-Ready
Diagnostic
Pretest
Posttest

Mean
525.21
549.10

Growth
23.89

Pretest
Posttest
Pretest
Posttest

539.39
568.13
533.70
560.48

28.74
26.78

St.
Deviation
28.230
27.904
36.623
34.999
29.533
29.225

Fourth grade Black students’ pretest scores (M = 525.21, SD = 28.230) and
posttest scores (M = 549.10, SD = 27.904) were lower than White students’ pretest scores
(M = 539.39, SD = 36.623) and posttest scores (M = 568.13, SD = 34.999) and Native
American students’ pretest scores (M = 533.70, SD = 29.533) and posttest scores (M =
560.48, SD = 29.225). Black students also had a lesser gain in ELA (an increase of 23.89)
than White students (increase of 28.74) and Native American students (increase of
26.78).
Table 12 shows fourth grade ELA i-Ready diagnostic pretest and posttest mean
and growth scores for students with low SES (N = 152, 71%) and for students with
medium to high SES (N = 62, 29%). Mean scores and growth scores are presented.
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Table 12
Grade 4 ELA i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by SES

SES
Low

N
152

Percent
71.0%

Med/High

62

29.0%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
531.49
558.96
547.37
575.31

Growth
27.47
27.94

Std.
Deviation
35.982
33.924
28.601
30.785

Fourth grade students with low SES had pretest scores (M = 531.49, SD = 35.982)
and posttest scores (M = 558.96, SD = 33.924) that were lower than medium to high SES
students’ pretest scores (M = 547.37, SD = 28.601) and posttest scores (M = 575.31, SD =
30.785). However, students with low SES had similar gains (an increase of 27.47) as
students with medium to high SES (increase of 27.94).
Descriptive Statistics for Grade 5 ELA by Gender, Race, and SES
Table 13 shows fifth grade ELA students’ i-Ready diagnostic pretest and posttest
mean and growth scores involved in the study for research question two. There were 109
(55.1%) male students and 89 (44.9%) female students.
Table 13
Grade 5 ELA i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by
Gender

Gender
Male

N
109

Percent
55.1%

Female

89

44.9%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest
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Mean
559.31
584.50
570.08
594.93

Growth
25.19
24.85

Std.
Deviation
41.840
40.601
33.081
34.832

Fifth grade female students’ pretest scores (M = 570.08, SD = 33.081) and
posttest scores (M = 594.93, SD = 34.832) were higher than male students’ pretest scores
(M = 559.31, SD = 41.840) and posttest scores (M = 584.50, SD = 40.601), but male
students made a slightly higher gain in ELA scores (an increase of 25.19) than female
students’ scores (an increase of 24.85).
Table 14 shows fifth grade ELA students’ i-Ready diagnostic pretest and posttest
mean and growth scores for Black students (N = 34, 17.2%), White students (N = 144,
72.7%), and Native American students (N = 20, 10.1%). Mean scores and growth scores
are provided.
Table 14
Grade 5 ELA i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by Race

Race
Black

N
34

Percent
17.2%

White

144

72.7%

Native
American

20

10.1%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
539.74
557.24
571.81
598.16

Growth
17.50

Pretest
Posttest

550.55
578.95

28.40

26.35

St.
Deviation
40.904
39.496
35.659
34.526
33.721
32.271

Fifth grade Black students’ ELA pretest scores (M = 539.74, SD = 40.904) and
posttest scores (M = 557.24, SD = 39.496) were lower than White students’ pretest scores
(M = 571.81, SD = 35.659) and posttest scores (M = 598.16, SD = 34.526) and Native
American students’ pretest scores (M = 550.55, SD = 33.721) and posttest scores (M =
578.95, SD = 32.271). Black students also made a lesser gain in ELA (an increase of
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17.50) than White students (increase of 26.35) and Native American students (increase of
28.40).
Table 15 shows fifth grade ELA i-Ready diagnostic pretest and posttest mean and
growth scores for students with low SES (N = 137, 69.2%) and for students with medium
to high SES (N = 61, 30.8%). Mean scores and growth scores are provided.
Table 15
Grade 5 ELA i-Ready Diagnostic Pretest and Posttest Mean and Growth Scores by SES

SES
Low

N
137

Percent
69.2%

Med/High

61

30.8%

i-Ready
Diagnostic
Pretest
Posttest
Pretest
Posttest

Mean
558.32
582.52
577.25
604.18

Growth
24.20
26.93

Std.
Deviation
37.135
36.734
38.384
38.036

Fifth grade students with low SES had pretest scores (M = 558.32, SD = 37.135)
and posttest scores (M = 582.52, SD = 36.734) that were lower than the pretest scores (M
= 577.25, SD = 38.384) and posttest scores (M = 604.18, SD = 38.036) of students with
medium to high SES. Students with low SES also made lower gains in ELA scores (an
increase of 24.20) than students with medium to high SES (an increase of 26.93).
Data Analysis for Research Question One
What effect does the implementation of the i-Ready program have on
mathematics achievement as measured by performance on the i-Ready Diagnostic
Assessment for students in Grades 4 – 5 in the studied school district?
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Grade 4 Math
Preliminary examination of the data was performed using a boxplot to detect
outliers, and the Shapiro-Wilk’s test and the Normal Q-Q Plot were used to determine
approximate normal distribution of the pretests and posttests mean differences. Outliers
consisted of data points that were more than 1.5 box lengths from the edge of the box.
Data points that were more than 3 box lengths from the edge of the box were considered
extreme outliers. Three outliers were detected. Two outliers consisted of gains of 64 and
87 points from pretest to posttest and one outlier had a loss of 7 points from pretest to
posttest. Inspection of their values did not reveal them to be extreme, and they were kept
in the analysis. The Normal Q-Q Plot of Grade 4 math is provided in Figure 2. The
assumption of normality was violated, as assessed by Shapiro-Wilk’s test (p = .036)
shown in Table 16 although the paired-samples t-test used for the study is robust to
deviations from normality.

Figure 2.

Normal Q-Q Plot of Difference for Grade 4 math.
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Table 16
Tests of Normality for Grade 4 Math i-Ready Mean Differences
Math Grade 4
Difference

Statistic

Shapiro-Wilk
df

.986

214

Sig.
.036*

*p < .05
A paired-samples t-test was computed and analyzed to answer research question
one for Grade 4 math. The paired-samples t-test in Table 17 was computed to determine
whether there was a statistically significant mean difference between the posttest and
pretest mean scores. There were a total of 214 Grade 4 math students in the study for
research question one.
Table 17
Paired-Samples T-Test for Grade 4 Math i-Ready Growth Scores

PostPre
*p < .05

Paired Differences
95% Confidence Interval
Std.
of the Difference
Std.
Error
Mean Deviation Mean
Lower
Upper
t
df Sig.
29.598 13.739
.939
27.747
31.449
31.514 213 .000*

The paired-samples t-test (Table 17) revealed a statistically significant mean
increase of 29.598, 95% CI [27.747, 31.449], t(213) = 31.514, p < .001 with a large effect
size (d = 2.16). There was a statistically significant difference in students’ math
performance in Grade 4 from pretest to posttest.
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Grade 5 Math
Preliminary data analyses were performed using a boxplot to detect outliers, and
the Shapiro-Wilk’s test and the Normal Q-Q Plot were used to determine approximate
normal distribution of the pretest and posttest mean differences. Outliers consisted of data
points that were more than 1.5 box lengths from the edge of the box. Data points that
were more than 3 box lengths from the edge of the box were considered extreme outliers.
Four outliers were detected. Two outliers showed gains of 59 and 84 points and two other
outliers showed losses of 16 and 18 points. Inspection of their values did not reveal them
to be extreme and they were kept in the analysis. The Normal Q-Q plot for Grade 5 math
is provided in Figure 3. The assumption of normality was not violated as assessed by
Shapiro-Wilk’s test (p = .099) shown in Table 18.

Figure 3.

Normal Q-Q Plot of Difference for Grade 5 math.
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Table 18
Tests of Normality for Grade 5 Math i-Ready Mean Differences

Math Grade 5
Difference

Statistic

Shapiro-Wilk
df

Sig.

.988

197

.099

*p < .05
A paired-samples t-test was computed and analyzed to answer research question
one for Grade 5 math. The paired-samples t-test in Table 19 was computed to determine
whether there was a statistically significant mean difference between the posttest and
pretest mean scores. There were a total of 197 Grade 5 math students in the study for
research question one.
Table 19
Paired-Samples T-Test for Grade 5 Math i-Ready Growth Scores

PosttestPretest
*p < .05

Paired Differences
95% Confidence
Interval of the
Std.
Difference
Std.
Error
Mean Deviation
Mean
Lower
Upper
t
df Sig.
23.025
15.523
1.106
20.844
25.206 20.820 196 .000*

The paired-samples test for Grade 5 math (Table 19) revealed a statistically
significant mean increase of 23.025, 95% CI [20.844, 25.206], t(196) = 20.820, p < .001
with a large effect size (d = 1.484). There was a statistically significant difference in
students’ math performance in Grade 5 from pretest to posttest.
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Data Analysis for Research Question Two
What effect does the implementation of the i-Ready program have on reading
achievement as measured by performance on the i-Ready Diagnostic Assessment for
students in Grades 4 – 5 in the studied school district?
Grade 4 ELA
Preliminary examination of the data was performed using a boxplot to detect
outliers, and the Shapiro-Wilk’s test and the Normal Q-Q Plot were used to determine
approximate normal distribution of the pretests and posttests mean differences. Outliers
consisted of data points that were more than 1.5 box lengths from the edge of the box.
Data points that were more than 3 box lengths from the edge of the box were considered
extreme outliers. Six outliers were detected. These outliers consisted of gains of 83 – 120
points from pretest to posttest. Inspection of their values did not reveal them to be
extreme and they were kept in the analysis. The Normal Q-Q Plot for Grade 4 ELA is
provided in Figure 4. The assumption of normality was violated as assessed by ShapiroWilk’s test (p < .001) shown in Table 20. However, the paired-samples t-test used for the
study is robust to deviations from normality.
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Figure 4.

Normal Q-Q Plot of Difference for Grade 4 ELA.

Table 20
Tests of Normality for Grade 4 ELA i-Ready Mean Differences

ELA Grade 4
Difference

Statistic

Shapiro-Wilk
df

Sig.

.963

214

.000*

*p < .05
A paired-samples t-test was computed and analyzed to answer research question
two for Grade 4 ELA. The paired-samples t-test in Table 21 was used to determine
whether there was a statistically significant mean difference between the posttest and
pretest scores. There were a total of 214 Grade 4 ELA students in the study for research
question one.
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Table 21
Paired-Samples Test for Grade 4 ELA i-Ready Growth Scores
Paired Differences
95% Confidence
Interval of the
Difference
Std.
Std. Error
Grade 4
Lower
Upper
ELA
Mean Deviation
Mean
t
Post27.607
23.399
1.600
24.455 30.760 17.260
Pre
*p < .05

df
Sig.
213 .000*

The paired-samples t-test (Table 21) revealed a statistically significant mean
increase of 27.607, 95% CI [24.455, 30.760], t(213) = 17.260, p < .001 with a large effect
size (d = 1.180). There was a statistically significant difference in students’ ELA
performance in Grade 4 from pretest to posttest.
Grade 5 ELA
Preliminary data analyses were performed using a boxplot to detect outliers, and
the Shapiro-Wilk’s test and the Normal Q-Q Plot were used to determine approximate
normal distribution of the pretests and posttests mean differences. Outliers consisted of
data points that were more than 1.5 box lengths from the edge of the box. Data points that
were more than 3 box lengths from the edge of the box were considered extreme outliers.
Six outliers were detected. Five outliers consisted of gains of 82 – 93 points from pretest
to posttest and one outlier had a loss of 38 points. Inspection of their values did not reveal
them to be extreme and they were kept in the analysis. The Normal Q-Q plot for Grade 5
ELA is shown in Figure 5. Table 22 shows the assumption of normality was violated as
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assessed by Shapiro-Wilk’s test (p = .001). However, the paired-samples t-test used for
the study is robust to deviations from normality.

Figure 5.

Normal Q-Q Plot of Difference for Grade 5 ELA.

Table 22
Tests of Normality for Grade 5 ELA i-Ready Mean Differences

Statistic
Grade 5 ELA Difference

.974

Shapiro-Wilk
df
198

Sig.
.001*

*p < .05
A paired-samples t-test was computed and analyzed to answer research question
two for Grade 5 ELA. The paired-samples t-test in Table 23 was computed to determine
whether there was a statistically significant mean difference between the posttest and
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pretest scores. There were a total of 198 Grade 5 ELA students in the study for research
question two.
Table 23
Paired-Samples T-Test for Grade 5 ELA i-Ready Growth Scores

ELA 5
Posttest Pretest
*p < .05

Paired Differences
95% Confidence
Interval of the
Std.
Difference
Std.
Error
Mean Deviation Mean
Lower
Upper
25.040 20.862
1.483
22.117
27.964

t
df
Sig.
16.890 197 .000*

The paired-samples test (Table 23) showed a statistically significant mean
increase of 25.040, 95% CI [22.117, 27.964], t(197) = 16.890, p < .001 with a large effect
size (d = 1.201). There was a statistically significant difference in students’ ELA
performance in Grade 5 from pretest to posttest.
Summary of Findings for Research Questions 1 and 2
What effect does the implementation of the i-Ready program have on
mathematics achievement as measured by performance on the i-Ready Diagnostic
Assessment for students in Grades 4 – 5 in the studied district? What effect does the
implementation of the i-Ready program have on reading achievement as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades 4 – 5 in the
studied district?
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A paired-samples t-test analysis of Grade 4 math revealed a statistically
significant mean increase from i-Ready’s diagnostic pretest to posttest of 29.598, 95% CI
[27.747, 31.449], t(213) = 31.514, p < .001 with a large effect size (d = 2.16).
For Grade 5 math, a paired-samples t-test analysis revealed a statistically
significant mean increase from i-Ready’s diagnostic pretest to posttest of 23.025, 95% CI
[20.844, 25.206], t(196) = 20.820, p < .001 with a large effect size (d = 1.484). A pairedsamples t-test analysis for Grade 4 ELA showed a statistically significant mean increase
of 27.607, 95% CI [24.455, 30.760], t(213) = 17.260, p < .001 with a large effect size (d
= 1.180). For Grade 5 ELA, a paired-samples t-test analysis showed a statistically
significant mean increase from i-Ready’s diagnostic pretest to posttest of 25.040, 95% CI
[22.117, 27.964], t(197) = 16.890, p < .001 with a large effect size (d = 1.201). There
were statistically significant differences in students’ math and ELA performance in
Grades 4 – 5 from pretest to posttest.
Descriptive Statistics for Research Questions Three and Four
This section provides descriptive statistics for the third and fourth research
questions.
3.

Are there significant differences among students’ growth in MAAP
mathematics Performance Levels of 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied school district?
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4.

Are there significant differences among students’ growth in MAAP
reading Performance Levels of 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied school district?

Table 24 shows the number of Grade 4 math students in each MAAP assessment
Performance Level along with their respective i-Ready growth scores. Table 24 displays
overall descriptive statistics for the growth scores from the i-Ready math program
including the mean, standard deviation, the minimum growth score and the maximum
growth score. There were 222 fourth grade math students involved in the study for
research question three.
Table 24
Grade 4 Math i-Ready Mean Growth Scores by 2016-2017 MAAP Assessment
Performance Level

PL
1

N
2

Percent
0.9%

Mean
Growth
13.0

2

35

15.8%

28.43

14.70

[23.38, 33.48]

-3

59

3

70

31.5%

29.66

14.18

[26.28, 33.04]

-7

71

4

96

43.2%

29.63

11.59

[27.28, 31.97]

4

57

5

19

8.6%

31.42

12.63

[25.33, 37.51]

-7

71

SD
2.82

95% CI
[-12.41, 38.41]

Min
11

Max
15
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For Grade 4 Math, 222 students the majority of the students were in Performance
Level 4 (N = 96, 43.2%) followed by Performance Level 3 (N = 70, 31.5%). The highest
growth mean was 31.42 for Performance Level 5.
Table 25 shows the number of Grade 5 math students in each MAAP assessment
Performance Level and their respective i-Ready growth scores. Table 25 displays overall
descriptive statistics for the growth scores from the i-Ready math program including the
mean, standard deviation, the minimum growth score and the maximum growth score.
There were 205 fifth grade math students involved in the study for research question
three.
Table 25
Grade 5 Math i-Ready Mean Growth Scores by 2016-2017 MAAP Assessment
Performance Level

PL
1

N
6

Percent
2.9%

Mean
Growth
25.50

2

44

21.5%

22.32

13.90

[18.09, 26.54]

-10

59

3

77

37.6%

22.97

12.64

[20.10, 25.84]

0

64

4

64

31.2%

25.25

14.41

[21.65, 28.85]

-8

58

5

14

6.8%

24.14

12.73

[16.79, 31.49]

4

45

SD
24.17

95% CI
[0.13, 50.87]

Min
-5

Max
51

For Grade 5 math, the majority of the students were in Performance Level 3 (N =
77, 37.6%) followed by Performance Level 4 (N = 64, 31.2%). The highest growth mean
was 25.5 for Performance Level 1 followed by 25.25 for Performance Level 4.
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Table 26 shows the number of Grade 4 ELA students in each MAAP assessment
Performance Level and their respective i-Ready growth scores. Table 26 displays overall
descriptive statistics for the growth scores from the i-Ready ELA program including the
mean, standard deviation, the minimum growth score and the maximum growth score.
There were 223 fourth grade ELA students involved in the study for research question
four.
Table 26
Grade 4 ELA i-Ready Mean Growth Scores by 2016-2017 MAAP Assessment
Performance Level

PL
1

N
3

Percent
1.3%

Mean
Growth
37.33

2

37

16.6%

31.97

23.45

[24.16, 39.79]

-12

94

3

80

35.9%

26.49

21.31

[21.75, 32.23]

-18

107

4

80

35.9%

28.39

26.21

[22.56, 34.22]

-22

121

5

23

10.3%

23.43

18.63

[15.38, 31.49]

-9

71

SD
19.30

95% CI
[-10.60, 85.27]

Min
22

Max
59

For Grade 4 ELA, the majority of the students were in Performance Level 3 (N =
80, 35.9%) and Performance Level 4 (N = 80, 35.9%). The highest growth mean was
37.33 for Performance Level 1 followed by 31.97 for Performance Level 2.
Table 27 shows the number of Grade 5 ELA students in each MAAP assessment
Performance Level and their respective i-Ready growth scores. Table 27 displays overall
descriptive statistics for the growth scores from the i-Ready ELA program including the
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mean, standard deviation, the minimum growth score and the maximum growth score.
There were 207 fifth grade ELA students involved in the study for research question four.

Table 27
Grade 5 ELA i-Ready Mean Growth Scores by 2016-2017 MAAP Assessment
Performance Level

PL
1

N
7

Percent
3.4%

Mean
Growth
25.43

2

36

17.4%

20.86

21.68

[13.52, 28.20]

-24

84

3

68

32.9%

26.59

20.14

[21.71, 31.46]

-9

86

4

81

39.1%

26.22

23.48

[21.03, 31.41]

-38

93

5

15

7.2%

25.53

20.15

[14.38, 36.69]

-9

69

SD
17.69

95% CI
[9.07, 41.79]

Min
3

Max
51

For Grade 5 ELA, the majority of the students were in Performance Level 4 (N =
81, 39.1%) and Performance Level 3 (N = 68, 32.9%). The highest growth mean was 39.1
for Performance Level 4 followed by 32.9 for Performance Level 3.
Data Analysis for Research Question Three
Are there significant differences among students’ growth in MAAP mathematics
Performance Levels of 1, 2, 3, 4, and 5 as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school district?
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Grade 4 Math
Preliminary data analyses were performed using the Levene’s test to determine
equality of variances for Grade 4 math i-Ready growth scores, and the Shapiro-Wilk’s
test and the inspection of a Normal Q-Q Plot to determine approximate normal
distribution of growth scores. A boxplot was used to detect outliers among the growth
scores of each performance level group. Outliers consisted of data points that were more
than 1.5 box lengths from the edge of the box. Data points that were more than 3 box
lengths from the edge of the box were considered extreme outliers. The Levene’s test in
Table 28 indicated homogeneity of variances for Grade 4 math growth (p = .379)
between all performance level groups.
Table 28
Levene’s Test of Equality of Error Variances for Grade 4 Math i-Ready Growth Scores
Levene Statistic

df1

df2

Sig.

1.057

4

217

.379

*p < .05

The Shapiro-Wilk’s statistics in Table 29 showed that Group PL1 was too small
to assess but groups PL2 – PL5 were normally distributed (p = .270, p = .463, p = .448,
and p = .636, respectively). In addition, the Normal Q-Q Plots indicated normality. For
Grade 4 math, two outliers were detected for Group PL2 and one outlier was detected for
Group PL5 that were more than 1.5 box lengths from the edge of the box in a boxplot.
Inspection of their values did not reveal them to be extreme and they were kept in the
analysis.
77

Table 29
Tests of Normality for Grade 4 Math i-Ready Growth Scores by Performance Level

Group
Growth

Shapiro-Wilk
df

Statistic

Sig.

PL1
PL2

.962

35

.270

PL3

.983

70

.463

PL4

.987

96

.448

PL5

.963

19

.636

*p < .05
A one-way ANOVA was conducted and analyzed to answer research question
three for Grade 4 math. The ANOVA test in Table 30 was computed to determine
whether there were statistically significant differences on Grade 4 math i-Ready growth
scores across the between-subject factors, Performance Levels 1 – 5.
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Table 30
One-Way Analysis of Variance of Grade 4 Math i-Ready Growth Scores Across all
Performance Level Groups

Between
Groups
Within
Groups
Total
*p < .05

Sum of
Squares
657.481

df
4

Mean
Square
164.370

36859.474

217

169.859

37516.955

221

F
.968

Sig.
.426

Partial
Eta
Squared
.018

The ANOVA results in Table 30 showed no statistically significant differences in
the i-Ready growth scores across the PL groups for Grade 4 math, F(4, 217) = .968 and p
= .426. The Partial Eta Squared = .018 indicating a small effect size.
Grade 5 Math
Preliminary data analyses were performed using the Levene’s test to determine
equality of variances for Grade 5 math i-Ready growth scores, and the Shapiro-Wilk’s
test and the inspection of a Normal Q-Q Plot were used to determine approximate normal
distribution of growth scores. A boxplot used to detect outliers among the growth scores
of each performance level group was also considered. Outliers consisted of data points
that were more than 1.5 box lengths from the edge of the box. Data points that were more
than 3 box lengths from the edge of the box were considered extreme outliers. The
Levene’s test in Table 31 indicated homogeneity of variances for Grade 5 math growth (p
= .064) between all performance level groups.
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Table 31
Levene’s Test of Equality of Error Variances for Grade 5 Math i-Ready Growth Scores
Levene Statistic

df1

df2

Sig.

2.262

4

200

.064

*p < .05

The Shapiro-Wilk’s in Table 32 showed that Groups PL1, PL2, PL4 and PL5
were normally distributed (p = .353, p = .392, p = .405, and p = .813, respectively).
However, Group PL3 was not normally distributed (p = .046). In addition to using
Shapiro-Wilk, Normal Q-Q Plots were visually inspected for normality. For Grade 5
math, three outliers were detected for Group PL2 and two outliers were detected for
Group PL3 that were more than 1.5 box lengths from the edge of the box in a boxplot.
Inspection of their values did not reveal them to be extreme and they were kept in the
analysis.
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Table 32
Tests of Normality for Grade 5 Math i-Ready Growth Scores by Performance Level

Growth

Shapiro-Wilk
df

Group

Statistic

Sig.

PL1

.896

6

.353

PL2

.973

44

.392

PL3

.968

77

.046*

PL4

.980

64

.405

PL5

.966

14

.813

*p < .05
A one-way ANOVA was conducted and analyzed to answer research question
three for Grade 5 math. The ANOVA test in Table 33 was used to determine whether
there were statistically significant differences on Grade 5 math i-Ready growth scores
across the between-subject factors Performance Levels 1 – 5.
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Table 33
One-Way Analysis of Variance of Grade 5 Math i-Ready Growth Scores Across all
Performance Level Groups

Between
Groups
Within
Groups
Total

Sum of
Squares
300.541

df
4

Mean
Square
75.135

38564.708

200

192.824

38865.249

204

F
.390

Sig.
.816

Partial
Eta
Squared
.008

*p < .05
The ANOVA results showed no statistically significant differences in the i-Ready
growth scores across the PL groups for Grade 5 math, F(4, 200) = .390, and p = .816. The
Partial Eta Squared = .008, indicating a very small effect size.
Data Analysis for Research Question Four
Are there significant differences among students’ growth in MAAP reading
Performance Levels of 1, 2, 3, 4, and 5 as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school district?
Grade 4 ELA
Preliminary data analyses were performed using the Levene’s test to determine
equality of variances for Grade 4 ELA i-Ready growth scores, and the Shapiro-Wilk’s
test and the inspection of a Normal Q-Q Plot were used to determine approximate normal
distribution of growth scores. A boxplot to detect outliers among the growth scores of
each performance level group was also considered. Outliers consisted of data points that
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were more than 1.5 box lengths from the edge of the box. Data points that were more
than 3 box lengths from the edge of the box were considered extreme outliers. The
Levene’s test in Table 34 indicated there was homogeneity of variances for Grade 4 ELA
growth (p = .430) between all performance level groups.
Table 34
Levene’s Test of Equality of Error Variances for Grade 4 ELA i-Ready Growth Scores
Levene Statistic

df1

df2

Sig.

.961

4

218

.430

*p < .05

The Shapiro-Wilk’s in Table 35 showed that Groups PL1 and PL2 were normally
distributed (p = .450 and p = .688). However, Groups PL3 – PL5 were not normally
distributed (p = .039, p = .002, and p = .025, respectively). In addition to using ShapiroWilk, Normal Q-Q Plots were visually inspected for normality. The following outliers
consisting of more than 1.5 box lengths from the edge of the box in a boxplot were
detected for Grade 4 ELA: two for Group PL2; one for PL3; three for PL4; and two for
Group PL5. Inspection of their values did not reveal them to be extreme and they were
kept in the analysis.
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Table 35
Tests of Normality for Grade 4 ELA i-Ready Growth Scores by Performance Level

Growth

Shapiro-Wilk
df

Group

Statistic

Sig.

PL1

.919

3

.450

PL2

.979

37

.688

PL3

.968

80

.039*

PL4

.945

80

.002*

PL5

.900

23

.025*

*p < .05

A one-way ANOVA was conducted and analyzed to answer research question
four for Grade 4 ELA. The ANOVA test in Table 36 was used to determine whether there
were statistically significant differences on Grade 4 ELA i-Ready growth scores across
the between-subject factors Performance Levels 1 – 5.

84

Table 36
One-Way Analysis of Variance of Grade 4 ELA i-Ready Growth Scores Across all
Performance Level Groups

Between
Groups
Within
Groups
Total
*p < .05

Sum of
Squares
1517.939

df
4

Mean
Square
379.485

118304.267

218

542.680

119822.206

222

F
.699

Sig.
.593

Partial
Eta
Squared
.013

The ANOVA results showed no statistically significant differences in the growth
scores across the PL groups for the Grade 4 ELA i-Ready scores, F(4, 218) = .699 and p
= .593. The Partial Eta Squared = .013 indicating a small effect size.
Grade 5 ELA
Preliminary data analyses were performed using the Levene’s test to determine
equality of variances for Grade 5 ELA i-Ready growth scores, and the Shapiro-Wilk’s
test and the inspection of a Normal Q-Q Plot were used to determine approximate normal
distribution of growth scores. A boxplot to detect outliers among the growth scores of
each performance level group was also considered. Outliers consisted of data points that
were more than 1.5 box lengths from the edge of the box. Data points that were more
than 3 box lengths from the edge of the box were considered extreme outliers. The
Levene’s test in Table 37 indicated there was homogeneity of variances for Grade 5 ELA
growth (p = .713) between all performance level groups.
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Table 37
Levene’s Test of Equality of Error Variances for Grade 5 ELA i-Ready Growth Scores
Levene Statistic

df1

df2

Sig.

.532

4

202

.713

*p < .05

The Shapiro-Wilk’s in Table 38 showed that i-Ready growth scores for Groups
PL1, PL2, PL3, and PL5 were normally distributed (p = .449, p = .372, p = .227, and p =
.854, respectively). However, i-Ready growth for Group PL4 students was not normally
distributed (p = .044). In addition to using Shapiro-Wilk, Normal Q-Q Plots were visually
inspected for normality. The following outliers consisting of more than 1.5 box lengths
from the edge of the box in a boxplot were detected for Grade 5 ELA: one for Group
PL2; one for Group PL3; and four for Group PL4. Inspection of their values did not
reveal them to be extreme and they were kept in the analysis.

86

Table 38
Tests of Normality for Grade 5 ELA i-Ready Growth Scores by Performance Level

Growth

Shapiro-Wilk
df

Group

Statistic

Sig.

PL1

.917

7

.449

PL2

.968

36

.372

PL3

.977

68

.227

PL4

.969

81

.044*

PL5

.970

15

.854

*p < .05

A one-way ANOVA was conducted and analyzed to answer research question
three for Grade 5 ELA. The ANOVA test in Table 39 was used to determine whether
there were statistically significant differences on Grade 5 ELA i-Ready growth scores
across the between-subject factors Performance Levels 1 – 5.
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Table 39
One-Way Analysis of Variance of Grade 5 ELA i-Ready Growth Scores Across all
Performance Level Groups

Between
Groups
Within
Groups
Total
*p < .05

Sum of
Squares
891.776

df
4

Mean
Square
222.944

95320.224

202

471.882

96212.000

206

F
.472

Sig.
.756

Partial Eta
Squared
.009

The ANOVA results showed no statistically significant difference in the i-Ready
growth scores across the PL groups for Grade 5 ELA, F(4, 202) = .472 and p = .756. The
Partial Eta Squared = .009 indicating a very small effect size.
Summary of Findings for Research Questions 3 and 4
For the third research question, the study sought to determine if significant
differences existed in the i-Ready growth scores of math achievement among students
based on their performance levels on the previous spring’s state math assessment. The
following was Research Question 3: Are there significant differences among students’
growth in MAAP mathematics Performance Levels 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment, for students in Grades 4 – 5 in the
studied district? For the fourth research question, the study sought to determine if
significant differences existed in the i-Ready growth scores of reading/language arts
achievement among students based on their performance levels on the previous spring’s
state ELA assessment. The following was Research Question 4: Are there significant
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differences among students’ growth in MAAP reading Levels 1, 2, 3, 4, and 5 as
measured by performance on the i-Ready Diagnostic Assessment for students in Grades 4
– 5 in the studied district?
A one-way ANOVA for Grade 4 math revealed there were no statistically
significant differences in the i-Ready growth scores across the PL groups for Grade 4
math, F(4, 217) = .968, p = .426 with partial ɳ2 = .018. The results of the ANOVA for
Grade 5 math revealed there were no statistically significant differences in the i-Ready
growth scores across the PL groups for Grade 5 math, F(4, 200) = .390, p = .816 with
partial ɳ2 = .008. Similarly, the results of the ANOVA for Grade 4 ELA indicated no
statistically significant difference in the i-Ready growth scores across the PL groups for
Grade 4 ELA, F(4, 218) = .699, p = .593 with partial ɳ2 = .013. Also, the ANOVA results
for Grade 5 ELA revealed there were no statistically significant differences in the iReady growth scores across the PL groups for Grade 5 ELA, F(4, 202) = .472, p = .756
with partial ɳ2 = .009.
Chapter Summary
The purpose of this study was to determine if the i-Ready online instructional
program had an effect on student achievement in Grades 4 and 5 in one rural school
district in central Mississippi. The total number of students in the study served by the iReady program in Grades 4 and 5 was 223 students in Grade 4 and 207 students in Grade
5.
In order to determine the effect of participation in the i-Ready program on
students’ academic achievement in math and reading, existing data of i-Ready diagnostic
pretest and posttest scores in math and reading and 2017 MAAP math and reading
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performance levels for Grades 4 and 5 were attained. In addition, demographic variables
of gender, race, and SES were examined for research questions one and two. Statistically
significant differences were found from i-Ready’s diagnostic pretest to posttest scores in
math and reading for students in Grades 4 and 5. No statistically significant differences
were found to exist in the growth of students based on their MAAP performance levels.
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CHAPTER V
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS
The major goal of this study was to determine the effect of the implementation of
the supplemental web-based instructional i-Ready program on student achievement in
mathematics and reading/language arts. Further, the study sought to determine if there
were significant differences in growth among students in MAAP Performance Levels 1 –
5 as measured by the final diagnostic assessment included in the i-Ready supplemental
computer-assisted program.
This study was grounded in the integrated approach of learning theory and webbased instructional design. Web-based instructional design places a strong emphasis on
the individual needs of the students and how students learn best (Tennyson, 2010). The iReady program individualizes instruction for each student based on a diagnostic
assessment and provides modeling, skills taught by engaging characters and real-world
scenarios, problem-solving strategies, practice, reinforcement, and incentives. The
implementation of the i-Ready program and the specific activities can best be explained
by Hubscher and Frizell’s (2002) web-based design framework which includes providing
structure, providing a foundation for learning, specifying learning objectives,
encouraging student participation, giving feedback and guidance, providing tools for
support, encouraging student reflection, promoting interactivity, building learning
communities, including real-world content and activities, providing problem-solving
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activities, and providing multiple representations. In addition, Keller’s ARCS model
supports the motivational aspects of instruction that will produce a satisfying educational
experience for the student (Simsek, 2014). The implementation of the i-Ready program
provided a combination of teacher-led instruction with web-based personalized
instruction and practice for each student (Curriculum Associates, 2015).
This chapter presents a discussion and interpretation of the results of the study,
conclusions of the study, the limitations of the study, and implications of the results. This
chapter also presents general recommendations for school administrators and
recommendations for future research.
Summary
This study focused on the supplemental online instructional program, i-Ready, as
a supplemental web-based treatment for fourth and fifth grade students. The objective for
the i-Ready program is for each student to show mastery on the state academic standards,
MSCCRS, and complete a full year’s growth as prescribed by the program (Curriculum
Associates, 2017). The specific objective for students in Grades 4 and 5 in the selected
school in the study was to meet or exceed state academic achievement standards and to
achieve growth as determined by Mississippi’s accountability model (MDE, 2017a).
In an effort to address the low academic performance of students, change from
paper-and-pencil to online state assessments and to address the technology requirements
of the students, administrators and teachers of the selected school district recognized the
need for a supplemental web-based instructional program. In an attempt to increase
student achievement and ensure a year’s growth as set by Mississippi’s accountability
model, personnel incorporated the i-Ready’s math and reading instructional program into
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daily school schedules to provide students the opportunity of online instructional practice
and assessments that mimic the rigor and technology-enhanced item requirements of the
state assessment. I-Ready was in its first year of implementation in this selected district
and served all students in Grades 1 – 8.
While the use of technology and web-based programs in school districts has
increased significantly, only small gains have been made in student achievement
(Wijekumar et al., 2013). Noteworthy, some web-based instructional programs have
proven to predict student success (Koedinger et al., 2010), but the effectiveness of many
programs have not been evaluated by actual use in the classroom (Chang et al., 2006).
Further, many studies have evaluated the effectiveness of web-based instructional
programs, but there is not enough sufficient evidence related to particular online
instructional programs to recommend any one over another at least based on student
outcomes on standardized tests (Slavin & Lake, 2008). This study served as a formal
assessment of the i-Ready program for the specific school district.

Four research questions were developed to evaluate the effects of i-Ready on
student achievement in the selected public school district located in Mississippi. The
following research questions were used in the study:
1.

What effect does the implementation of the i-Ready program have on
mathematics achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school
district?
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2.

What effect does the implementation of the i-Ready program have on
reading achievement as measured by performance on the i-Ready
Diagnostic Assessment for students in Grades 4 – 5 in the studied school
district?

3.

Are there significant differences among students’ growth in MAAP
mathematics Performance Levels of 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied school district?

4.

Are there significant differences among students’ growth in MAAP
reading Performance Levels of 1, 2, 3, 4, and 5 as measured by
performance on the i-Ready Diagnostic Assessment for students in Grades
4 – 5 in the studied school district?
Conclusions

For research question 1, based on the paired-samples t-test results, statistical
significance in math achievement was reported for Grade 4: t(213) = 31.514, p < .001.
There were 214 fourth grade students included in the study for research question one: 103
(48.1%) male, 111 (51.9%) female, 39 (18.3%) Black, 148 (69.1%) White, 27 (12.6%)
Native American, 152 (71%) low SES, and 62 (29%) medium to high SES.
Based on the paired-samples t-test results, statistical significance in math
achievement was reported for Grade 5: t(196) = 20.820, p < .001. There were 198 fifth
grade students included in the study for research question one: 108 (54.8%) male, 89
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(45.2%) female, 34 (17.2%) Black, 143 (72.6%) White, 20 (10.2%) Native American,
136 (69%) low SES, and 61 (31%) medium to high SES.
For Grades 4 and 5 math, female students scored slightly higher than male
students on the pretest and posttest and female students had a slightly higher gain in math
than male students. For both grades, Black students scored lower than White and Native
American students. Black students had the highest gain, while Native American students
had the highest gain in Grade 5. For both grades, low SES students scored lower than
medium to high SES students. Low SES students in Grade 4 had a lesser gain than
medium/high SES, while low SES students in Grade 5 made higher gains than medium to
high SES.
Conclusion 1: The implementation of the i-Ready program had a statistically
significant positive effect on math mean growth scores for students in Grade 4 and Grade
5.
For research question 2, based on the paired-samples t-test results, statistical
significance in reading achievement was reported for Grade 4: t(213) = 17.260, p < .001.
There were 214 fourth grade students included in the study for research question two: 103
(48.1%) male, 111 (51.9%) female, 39 (18.3%) Black, 148 (69.1%) White, 27 (12.6%)
Native American, 152 (71%) low SES, and 62 (29%) medium to high SES.
Based on the paired-samples t-test results, statistical significance in reading
achievement was reported for Grade 5: t(197) = 16.890, p < .001. There were 197 fifth
grade students included in the study for research question one: 109 (55.1%) male, 89
(44.9%) female, 34 (17.2%) Black, 144 (72.7%) White, 20 (10.1%) Native American,
137 (69.2%) low SES, and 61 (30.8%) medium to high SES.
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For Grades 4 and 5 ELA, female students scored higher than male students on the
pretest and posttest, but male students had a higher gain in ELA than female students. For
both grades, Black students scored lower than White students and Native American
students, but unlike the math results, Black students had a lower gain than White students
and Native American students. For both grades, low SES students scored lower in ELA
than medium to high SES students. Low SES students in Grade 4 had similar gains in
ELA as medium/high SES students, while low SES students in Grade 5 made lesser gains
than medium to high SES.
Conclusion 2: The implementation of the i-Ready program had a statistically
significant positive effect on reading mean growth scores for students in Grade 4 and
Grade 5.
For research question 3, based on the one-way ANOVA results, there were no
statistically significant differences in the i-Ready mean growth scores across the PL
groups for Grade 4 math, F(4, 217) = .968 and p = .426. In addition, there were no
statistically significant differences in the i-Ready mean growth scores across the PL
groups for Grade 5 math, F(4, 200) = .390, and p = .816. There were 222 Grade 4 math
students and 205 Grade 5 math students included in the study for research question three.
For Grade 4 math, the majority of the students were in Performance Level 4 (N = 96,
43.2%) followed by Performance Level 3 (N = 70, 31.5%). The highest growth mean was
31.42 for Performance Level 5. For Grade 5 math, the majority of the students were in
Performance Level 3 (N = 77, 37.6%), followed by Performance Level 4 (N = 64,
31.2%). The highest growth mean was 25.5 for Performance Level 1 followed by 25.25
for Performance Level 4.
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Conclusion 3: There were no statistically significant differences in the i-Ready
mean growth scores across the PL groups for Grade 4 and Grade 5 math.
For research question 4, based on the one-way ANOVA results, there was no
statistically significant differences in the mean growth scores across the PL groups for the
Grade 4 ELA i-Ready scores, F(4, 218) = .699 and p = .593. In addition, there were no
statistically significant differences in the i-Ready mean growth scores across the PL
groups for Grade 5 ELA, F(4, 202) = .472, and p = .756. There were 223 Grade 4 ELA
students and 207 Grade 5 ELA students included in the study for research question four.
For Grade 4 ELA, the majority of the students were in Performance Level 3 (N = 80,
35.9%) and Performance Level 4 (N = 80, 35.9%). The highest growth mean was 37.33
for Performance Level 1 followed by 31.97 for Performance Level 2. For Grade 5 ELA,
the majority of the students were in Performance Level 4 (N = 81, 39.1%) and
Performance Level 3 (N = 68, 32.9%). The highest growth mean was 39.1 for
Performance Level 4 followed by 32.9 for Performance Level 3.
Conclusion 4: There were no statistically significant differences in the mean
growth scores across the PL groups for Grade 4 and Grade 5 ELA.
Discussion
By and large, the findings from research questions one and two are consistent
with earlier findings that web-based instructional programs had statistically significant
positive effects on reading and math growth scores from pretest to posttest (Chang et al.,
2006; Cole & Hillard, 2006; Kuhn & Holland, 2014; Maloy et al., 2010; Wijekumar et
al., 2013). Generally, the results of research questions three and four indicated there were
no statistically significant differences in the mean scores across five performance levels
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of students. These findings were not consistent with the study of Wang (2014) who found
that neither personalized dynamic assessment or personalized web-based instruction had
a significant effect on academic achievement of higher performing students compared to
lower performing students.
Limitations
The results of this study are generalizable only to the students in the single school
district. The study’s limitations included method of implementation, sample size, and
internal and external threats to validity. Because of scheduling constraints, students
worked on their reading learning paths for 45 minutes each week in the classroom but
worked on their math learning paths for 45 minutes each week in the computer lab. In the
classroom, students were under the supervision of certified teachers who had been trained
on i-Ready. Although the classroom teacher was responsible for monitoring reading and
math assignments, in the lab, students were under the supervision of non-certified lab
technicians who had little training on i-Ready, so the supervision may not have been as
effective as the classroom teacher. Within the classroom, varying methods of
implementation by teachers existed. Teachers were allowed flexibility to accommodate
their teaching styles. The second limitation was the sample size of some of the
performance level groups used for research questions 3 and 4. Group PL1 contained
fewer than eight students in Grades 4 and 5 math and Grades 4 and 5 ELA. Group PL5 in
Grade 5 math had 14 students, but all other PL5 groups had 15 or more students. Threats
to internal validity included the absence of a control group, other events occurring at the
same time as the intervention/treatment, and testing. Threats to external validity were the
absence of a random sample and the lack of the measuring instrument (i-Ready
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Diagnostic Assessment) being randomly sampled from a set of equally appropriate
instruments.
Implications
This study looked at the first year of implementation of the supplemental online
instructional program, i-Ready, for all students in Grades 4 and 5. Results showed
significant benefits of using a web-based instructional program with all students. Students
showed statistically significant i-Ready growth in math and reading from the beginning
of the program to the end of the program. This study may be used by school leaders to
help make data-driven decisions relating to the efficacy of using i-Ready to increase
student achievement in math and reading. Another important finding was that there were
no significant differences in academic i-Ready growth scores among the five
performance levels of students. I-Ready was proven effective for students of all ability
levels. This study will provide insight for educational leaders when choosing a web-based
instructional program that will impact high performing, moderate performing, and low
performing students.
General Recommendations for School Administrators
The following are general recommendations for school, district, and state
administrators.
1.

School administrators should consider using supplemental web-based
instructional programs such as i-Ready to provide individualized support
for students when research of programs indicated positive results.
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2.

School administrators should consider using supplemental web-based
instructional programs such as i-Ready to familiarize students with an
online testing experience and to prepare students for proficiency on state
assessments.

3.

School administrators should use data available from supplemental webbased instructional programs, especially pretest and posttest data, to make
decisions regarding classroom instruction.

4.

School administrators should include formal evaluation of such programs
after implementation.
Recommendations for Further Research

Although researchers have conducted studies on many supplemental web-based
instructional programs, there is a need to conduct additional research on web-based
instructional programs to improve reading/language arts and mathematics skills among
students of all ability levels. This study analyzed data for students in Grades 4 and 5 who
participated in only one year of the i-Ready program. The following are
recommendations for future studies.
1.

Longitudinal studies should be conducted to determine long term effects
of participating in the i-Ready program for multiple years. This study
investigated the impact of the i-Ready program by analyzing growth
scores from the pretest to posttest on the i-Ready diagnostic assessments
and the difference in growth among the students’ previous year’s spring
MAAP performance levels.
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2.

Additional studies could be conducted to investigate i-Ready’s
predictability of proficiency on state assessments compared to students’
actual proficiency levels on state assessments in the same school year to
investigate the differences in the performance levels of students on state
assessments before and after the i-Ready program and to investigate
whether the specific scale score increase (growth) for individual students
determined by i-Ready actually yields student growth as determined by
Mississippi’s accountability model.

3.

Analysis of other variables such as methods of implementation by
classroom teachers and individual components of the i-Ready program
(e.g. Standards Mastery Assessments, online Teacher Toolbox for
instructional lessons) should be investigated. In this study, the only
mandates for teachers were that students participated in i-Ready’s math
and reading instruction for 45 minutes each over a week’s time and that
teachers tracked the progress from one diagnostic to the next. Teachers
were not required to use the online instructional support or consistent
standards mastery assessments.

4.

Further, additional studies of other supplemental web-based instructional
programs should be conducted using control groups to examine the effects
of web-based programs on academic achievement of students.
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Table B1
Research questions, data variables, source of data, and data analysis
Research Questions
1) What effect does the
implementation of the i-Ready
program have on mathematics
achievement as measured by
performance on the i-Ready
Diagnostic Assessment for
students in Grades 4-5 in the
researched district?
2) What effect does the
implementation of the i-Ready
program have on reading
achievement as measured by
performance on the i-Ready
Diagnostic Assessment for
students in Grades 4-5 in the
researched district?
3) Are there differences among
students’ growth in MAAP
mathematics Performance
Levels (PL) of 1, 2, 3, 4, and 5,
as measured by performance
on the i-Ready Diagnostic
Assessment for students in
Grades 4-5 in the researched
district?
4) Are there differences among
students’ growth in MAAP
reading Performance Levels
(PL) of 1, 2, 3, 4, and 5, as
measured by performance on
the i-Ready Diagnostic
Assessment for students in
Grades 4-5 in the researched
district?

Variables

Source

Grade
Gender
Race
SES
Math
Diagnostic
scores
Pretest,
Posttest
Grade
Gender
Race
SES
Reading
Diagnostic
scores
Pretest,
Posttest
2017 MAAP
Math PL’s

SAM Spectra
(Student
Information
System)

i-Ready
Diagnostic
scores
Pretest,
Posttest

i-Ready
Diagnostic
Reports

2017 MAAP
Reading PL’s

2017 MAAP

i-Ready
Diagnostic
scores
Pretest,
Posttest

i-Ready
Diagnostic
Reports
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Data
Analysis
Pairedsamples ttest

i-Ready
Diagnostic
Reports
SAM Spectra
(Student
Information
System)

Pairedsamples ttest

i-Ready
Diagnostic
Reports
2017 MAAP
ANOVA

ANOVA

